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Introduction 


Towards a posthuman urban ecocriticism 


The Earth asks us to change as everything changes and evolves, 
like the flesh-tearing Allosaurus who became a warbler singing 
from the treetops when the time for flesh-tearing was over. 
For if we don’t change, we will, like all that does not change, 
perish. (Kimmerer, 2014, p. 22) 


We, entangled humans and nonhumans, are at a critical point in 
managing environmental degradation, with human-induced environ- 
mental change occurring on a grand scale. Several environmental 
problems need urgent attention, including climate change, the sixth 
great extinction of plants and other animals, and increasing resource 
depletion in some of the most vulnerable places around the world. 
While humans can lessen the impacts of these events, much more 
damage will occur without action. To encourage people to act, 
the most significant challenge we must overcome is changing how 
we imagine and connect with the more-than-human world by 
moving away from the current consumption-based thinking to 
a more relational understanding of the human place within the 
environment. This is becoming increasingly important in Australia, 
where reminders of the impacts of human-induced climate change 
and environmental destruction were felt in the recent bushfire crisis, 
are evident in the record for the most mammal extinctions of any 
landmass over the last 30 years, and are revealed in the increase in 
more severe droughts, floods, and storms. All of us, human and 
nonhuman alike, must live with the impacts of these environmental 
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events, although of course they are unevenly experienced as they 
are given shape by social dimensions such as gender, class, race, 
disability, age, sexuality, and geographic location, as well as the 
socio-ecological concepts applied to nonhumans, such as endemicity, 
consumption value, and perceived danger. 

This book aims to question some of the underlying imaginaries 
that for so long have allowed us to develop technologically at great 
cost to the more-than-human world and ourselves. Through a 
combination of embodied and ecocritical methods, it examines the 
way we imagine the more-than-human city through an investi- 
gation of fictional texts that reflect cultural understandings of key 
urban spaces. In cities, cultural and more-than-human entities are in 
frequent contact; however, the nonhuman is often seen as expendable 
in these human-centric places. While much important work has been 
directed at improving care for the more rural and wild areas of the 
globe, in order to really address environmental degradation, we must 
work towards reimagining the human in relation to the more-than- 
human in urban places and systems. These are places where the 
majority of people live and work, and where the majority of decisions 
are made about the care and protection of many environments. 
This book will contribute to the still underdeveloped field of urban 
ecocriticism by adding a posthumanist perspective that goes beyond 
the social ecology lens that has dominated thinking in this area. 

This investigation of place and relationships is grounded in the 
Australian (and, more broadly, the Australasian) context to allow for 
the analysis of a more diverse set of voices, texts, and ecologies in an 
area still dominated by American studies. Postcolonial Australian 
nature has often been placed in opposition to the idealised nature 
of Europe and America, creating a fruitful space to renegotiate the 
relationships between humans and nonhumans in writing. As a key 
aim, this book will therefore investigate how writers conceptualise 
the nonhuman in Australasia and explore how the Australian urban 
might be reimagined as a posthuman place through the examination 
of five expressions of urban place: houses, gardens, bodies of water, 
public parks, and streets. Considering the long history of First Nations 
peoples on the land, the relationship between humans and nonhumans 
also requires a consideration: of who is excluded drom the dominant 
cultural narrative of urban nature. The exclusion of First Nations 
people from the development of cities and a long-held denial of First 
Nations land ownership in Australia has also meant an exclusion of 
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the cultural knowledge that resides in the land on which cities are built 
(Giblett, 2011; Pascoe, 2014; Rose, 1996). The inclusion of narratives 
written by First Nations authors is therefore an essential part of the 
book, although it is important to recognise that, as a migrant-settler 
to Australia, I cannot speak of this work without acknowledging my 
own position as an outsider, and as an inheritor of a colonial system 
that in many ways continues to misrepresent and appropriate First 
Nations and global Indigenous knowledges without benefit to those 
communities. My intention, therefore, is not to speak on behalf of 
Indigenous peoples but rather to highlight those Indigenous voices 
already speaking through research and writing practices. As Palyku 
scholar Ambelin Kwaymullina (2016, p. 440) argues, ‘If Indigenous 
voices are already speaking (or are being denied the opportunity to 
speak), then the task of the non-Indigenous scholar is not necessarily 
to add to the commentary but to highlight and support Indigenous 
voices’. This means that, rather than framing these narratives through 
posthumanism, I attempt to draw these texts into conversation with 
posthumanism and find some common ground on which to care with 
the lands, human/nonhuman peoples, and others in the city. 

This book is a study in urban ecocriticism that examines how 
literary texts position the nonhuman nature of the city and explores 
strategies that can be used by writers to create new environ- 
mental imaginaries of cities in their narratives. This research will 
add to the growing field of urban ecocriticism by using posthu- 
manism to inform the analysis, a perspective that opens up new 
possibilities for living with and writing about the nonhuman in cities. 
In addition, conversations such as this speak to the broader environ- 
tients humanides ahdurban adaptation studies by considering the 
decisions that are made about how we live in cities, who gets to live in 
them, and how such spaces are controlled and managed or how this 
management might be challenged so that we (humans, nonhumans, 
vibrant matters) might all thrive. 

This introductory chapter works to position this book in the field 
of urban ecocriticism, particularly in relation to the work of Michael 
Bennett and David Teague, whose book The Nature of Cities (1999) 
was foundational to this area of inquiry and Schliephake’s more 
recent Urban Ecologies (2014), as well as the considerable scholarship 
that Ursula Heise has contributed to urban ecocriticism and other 
important urban ecocritical studies by academics such as Astrid 
Bracke (2013) and Lawrence Buell (2005). While not a truly urban 
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ecocritical study, Raymond Williams’s important work The Country 
and the City (1973) has nevertheless had a major influence on the 
urban environmental humanities and remains a seminal text for urban 
ecocriticism. Therefore, I also consider the influence of this work on 
current scholarship. In addition, the complexities of considering the 
urban through a posthumanist perspective are discussed, providing 
a working definition of the term and positioning the concept in 
relation to urban ecologies. 

This chapter also examines the influence of new materialism on the 
field of urban ecocriticism, and explores how new materialism relates 
to posthumanism in order to explain how this book incorporates 
current shifts in the field. The methodology employed involves a 
combined creative/critical approach to research, which is outlined 
in this chapter. I discuss the relationship between creative and 
critical research practices as a way to reconsider how knowledge 
can be produced in urban ecocriticism. This is based on the work of 
creative writing scholars such as Jeri Kroll (2013, p. 17), who show 
that the processes involved in critical and creative research practices 
often follow a similar path: ‘conducting and replicating experiments, 
interpreting results, [and] gathering information, before gaining 
fresh insights’. 


Urban ecocriticism 


This book sits within the growing field of urban ecocriticism. There 
have only been two major works of urban ecocriticism produced 
in English over the last 20 years. The first was a collection edited 
by Michael Bennett and David Teague called The Nature of Cities: 
Ecocriticism and Urban Environments (1999). The second, more 
recent, text is a monograph by Christopher Schliephake called Urban 
Ecologies: City Space, Material Agency, and Environmental Politics 
in Contemporary Culture (2014). M. Bennett and Teague (1999, p. 3) 
offer the following explanation for why ecocriticism hadn’t until 
the 1990s undertaken any major studies of the urban environment: 
in literary studies, ‘ecocriticism has come to be associated with a 
body of work devoted to nature writing, American pastoralism, 
and literary ecology’, much of which was set in less developed areas. 
Even though ecocriticism is now a much broader field of inquiry 
with more geographic locations and types of texts being examined, 
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as well as a broader range of methods and theories being applied in 
the research process, the city remains largely absent from new work 
in ecocriticism. As Schliephake (2014, p. 10) states, ecocriticism 
‘has evolved into a burgeoning field of literary and cultural studies, 
[however] urbanity has, to a large extent, been missing from its main 
subject matters or was treated only marginally in its theoretical 
underpinnings’. While there has been an increase in research from 
urban political ecology and urban geography that deals with the 
sociocultural phenomena of the city, an examination of culturally 
produced narratives that form urban imaginaries and contribute to 
our understanding of the complex urban entanglements of structures, 
actants, and sociohistorical systems is distinctly missing from urban 
studies scholarship. Bracke (2013, p. 9) suggests that this might be 
attributed to the fact that many of the major hubs of ecocritical study 
in the United States, the United Kingdom, and Europe are found in 
rural universities, and since ecocritics are more likely to write about 
geographies in close physical proximity and those with which they 
are more familiar, this has meant a focus on rural and less developed 
areas. Goodbody and Rigby (2011, pp. 2-3) argue that while many 
US texts have focused on ‘wild’ areas, European ecocriticism has 
been more open to examining texts in peopled areas, due to the 
population density of the continent; however, these studies are still 
focused on rural rather than urban geographies. 

In Australia, early research in the environmental humanities 
tended to be driven by environmental history, ecophilosophy, and 
ethnography, with ecocriticism only emerging in the 2000s (Rigby, 
2019). While the population of Australia is predominantly urban, 
much research in the environmental humanities has tended to focus 
on less-developed areas. This is partly a result of the link between 
research in the environmental humanities and environmental activism 
(Rigby, 2019), which has tended to focus on conserving less-developed 
areas, although these are often threatened by urban development or by 
infrastructures that support urban development, such as the mining 
and logging of rural environments. It is likely that the bush myth 
of Australia also has an impact on the focus of research, as Graeme 
Davison (2016, p. 173) suggests: “The Bush myth dies hard, but it dies 
all the same. Long after most had left the farms and small towns 
for the big cities, Australians continued to look inland, across the 
Divide, towards the “true” or “real” Australia’. In addition, Bracke 
(2013) cites the enduring trope of urban ecologies as ‘brownfields’ 
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in reference to Buell (2005, p. 88), who describes cities as having 
‘severely altered, damaged landscapes’. This has left a lasting impact 
on ecocritical thinking, since this notion of brownfields ‘implies that 
urban nature represents a “lesser” kind of nature that cannot match 
the expansiveness and sublime experiences of wilderness’ (Bracke, 
2013, p. 10). We can see this value system play out in the discussions 
about what ‘wilderness’ should be protected. For example, in 2014 
the Tasmanian and Australian federal governments sought to delist a 
portion of the UNESCO world heritage forest in Tasmania’s south 
due to degradation from logging in the recent past that had left it less 
than ‘pristine’ (Fairman & Keenan, 2014). This valuing of pristine 
over ‘brownfield’ ecologies, coupled with the myth of Australia as a 
‘bush’ nation, works to reinforce the idea that ‘real’ nature is to be 
found outside the city. Devaluing urban nature also allows it to be 
seen as expendable and available for development. 

Although there has been substantial development in the broader 
field of urban environmental humanities, it is therefore clear that 
a comprehensive ‘urban ecological cultural criticism’ in relation to 
the literature produced in and about urban ecologies is still needed 
(M. Bennett & Teague, 1999, p. 4). This book is an attempt to address 
this gap in the literature. I draw heavily on the broader investigations 
of urban ecology to develop an urban ecocritical study that accounts 
for literary representations — or, in Barad’s terms, ‘diffractions’ — of 
urban environments, extending the work of M. Bennett and Teague, 
Schliephake, Heise, aiid Bracke. 

M. Bennett and Teague’s The Nature of Cities began an important 
conversation about urban ecocriticism and identified some preliminary 
concerns for the area, particularly the cultural understanding of the 
city vs the country, a discussion that builds from Raymond Williams’s 
(1973) exploration of this tension, and a recognition of the city as 
part of a broader ecosystem. According to M. Bennett and Teague 
(1999, p. 4), ‘the main objective [of their book] was to remind city 
dwellers of our placement within ecosystems and the importance 
of this fact for understanding urban life and culture’. The collection 
works to bring a focus to the relationship between urban ecologies 
and literature, which before that point had largely been absent from 
ecocriticism. Their essays provided ‘the parameters for an urban 
ecocriticism that offers the ecological component often missing from 
cultural analyses of the city and the urban perspective often lacking 
in environmental approaches to contemporary culture’ (M. Bennett & 
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Teague, 1999, p. 9). However, The Nature of Cities is largely grounded 
in the philosophy of social ecology that was applied in an attempt to 
overcome some of the problematic ideas underpinning theories of deep 
ecology. While acknowledging the importance of addressing environ- 
mental destruction, deep ecology reinforces a separation between the 
realm of nature (seen to reside in rural and wild areas) and the realm of 
culture (seen to reside in cities and towns). While social ecology was 
a helpful step towards reimaging the city as more-than-human, to use 
David Abram’s (1997) term, social ecology still holds some resonance 
of anthropocentrism, as I discuss in Chapter 1. 

I build on the work of M. Bennett and Teague through a posthu- 
manist lens — my own attempt to resolve the residual anthropocentric 
notions that underpin social ecology, which still privileges the 
human as the sole creator of culture. A posthumanist idea of the 
city in relation to Karen Barad’s and Jane Bennett’s conceptions 
shifts the focus from epistemology to ontology, and allows for 
a new perspective on cities — one that accounts for the city as a 
multispecies construction and views culture not only as influenced 
but co-created by the nonhuman. I will pick up this thread again in 
the ‘Posthumanism’ section below. 

In Urban Ecologies (2014), Schliephake provides more contem- 
porary theoretical foundations to the field of urban ecocriticism. 
His most important contribution is his in-depth investigation of 
urban ecologies through ecocriticism, in which he accounts for the 
impacts of urbanisation beyond the politically defined geographic 
boundaries of the city. He also provides an in-depth discussion of 
the ways in which contemporary texts and films evoke particular 
environmental i imaginaries of the city, moving away from a focus 
on nature writing and Romanticist imaginaries of urban nature. 
Schliephake (2014, p. 10) suggests that M. Bennett and Teague’s 
collection was ‘under-theorized when it came to the question of how 
an urban environment relates to its wider surroundings and in how 
far it could be viewed as an ecosystem itself’. This is the mandate that 
Schliephake takes up in Urban Ecologies as he addresses many of the 
gaps in urban ecocriticism. He identifies the value provided by an 
urban ecocriticism grounded in urban political ecology as he works 
to extend our understanding of urban ecologies: 


Within this framework of a cultural ecology, imaginative literary 
texts and cultural forms of creative self-expressions do not only 


8 REIMAGINING URBAN NATURE 


‘stage and explore, in ever new scenarios, the relationship of 
prevailing cultural systems to the needs and manifestations of 
human and nonhuman “nature”’, but also reflect on deficits and 
alternative models of that reciprocal relationship. In this sense, 
the cultural products explored in this book will be analysed as 
media that, on the one hand, give a critical account of various 
aspects of our contemporary urban world, and that can, on the 
other, ‘transform’ our ideas and images of cities by re-imagining 
their place in nature and showing how they are integral parts of 
ecological processes that manifest themselves not only locally, but 


globally. (Schliephake, 2014, p. 14) 


As with any field still in its infancy, there are still many geographies, 
methods, and theories left unexamined in urban ecocriticism. While 
Schliephake’s book provides some vital new insights, he largely 
focuses on urban geographies in the United States, although the 
final chapter does include works set in South Korea, South Africa, 
and Germany. In contrast, Reimagining Urban Nature seeks to add 
to this conversation by examining works largely related to cities in 
Australia and New Zealand, and the complexities of these colonised 
landscapes, which are still under-theorised in urban ecocriticism. In 
addition, Reimagining Urban Nature focuses on the potential for 
an in-depth study of the posthuman city and presents this research 
with a focus on the development of new environmental 1 imaginaries. 
Therefore, in contrast to other research in urban ecocriticism, such as 
Schliephake’s Urban Ecologies, which is firmly placed in literature and 
media studies, I intend to bring together literary studies and creative 
writing practice to examine how a posthuman urban ecocriticism 
might be used to inform the practice of writers working with urban 
environmental imaginaries. I argue that writers can create new 
environmental imaginaries of the city by drawing on notions of 
multispecies assemblages, co-constructed and situated knowledges, 
and relational understandings of urban ecologies, all of which are 
important to a posthuman understanding of the city. In addition, 
this research might benefit others working with cultural and political 
imaginaries of the city. Reimagining our human selves in relation to 
others is key to changing the way the city operates. Those who wish 
to enact new cultural and political imaginaries might therefore find 
narratives to be a valuable starting point. 
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Urban ecologies 


Schliephake (2014), Christensen and Heise (2017), and M. Bennett and 
Teague (1999) all trace the foundations of urban ecology studies back 
to the Chicago School in the 1920s, with a more recent sociological 
turn in scientific ecology that accounts for humans as part of the 
environment, coupled with an ecological turn in urban studies in the 
1990s. Until then, the distinct boundaries between social science and 
ecological science prevented a more thorough investigation of urban 
ecologies (Christensen & Heise, 2017). Schliephake argues that an 
urban ecology must bridge these boundaries: 


An ‘urban ecology’ calls for the need to, on the one hand, broaden 
ecology’s outlook by integrating built environments and human 
communities into its theoretical frameworks, and, on the other, 
to integrate the natural environment, environmental processes, 
and material substances into [urban] geography in order to avoid 
an anthropocentric perspective that is narrowly focused on ‘the 
human dimensions of the city. (Schliephake, 2014, p. 13) 


However, as Christensen and Heise show, this hasn’t been an easy 
transition: 


Oddly enough, the science of ecology has had a rough time in 
the city, even as ‘urban ecology’ has become a popular emergent 
term in the field and well beyond. Despite decades of efforts in the 
long-term ecological research stations in Baltimore and Phoenix, 
the primary lesson is that the laws of ecology — mostly fashioned 
in research in study sites that excluded human variables as much 
as possible — simply do not apply to cities. Very basic empirical 
measurements and simple predictions, about the effects of nitrogen 
in waterways, for instance, are productive. But theories about the 
population dynamics of species in urban settings, for example, 
will have to be built from the ground up, if they can be built at all. 
(Christensen & Heise, 2017, p. 457) 


The environmental humanities have also found that new ways of 
thinking about the city are needed in order to account for the many 
varied ways that sociocultural and environmental entanglements 
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come into relation. For example, Barad (2007, p. 169) suggests that 
early application of social constructivism and Latour’s actor-network 
theory ‘neglected crucial social variables and relations of power such 
as those related to race, gender, and sexuality’. This is not, however, 
the case in Australia, where the environmental humanities formed 
around issues of race and gender — often in relation to the history 
of violence towards First Nations peoples: the stolen and colonised 
land, settler and Indigenous relationships to country, and land 
management — and ecofeminist views, particularly in relation to the 
work of Val Plumwood (2008) and Deborah Bird Rose (Rigby, 2019). 

Christensen and Heise (2017) show that thinking about urban 
ecologies requires a broader understanding than the political 
boundaries of the city allow, since the impacts of urban infrastructure 
and consumption go far beyond the physical limits of the city as 
defined by maps. Similarly, Schliephake argues: 


An urban ecology is thus also faced with the necessity of creating 
a new ‘image’ of the city — one that does not negate the different 
environments and transitions between it, but that breaks down 
rigid oppositions that ‘transform’ the city into some strange other, 
an ugly concrete stain on an otherwise beautiful landscape. The 
city, too, is a form of nature. (Schliephake, 2014, p. 12) 


Further, urban political ecologists have suggested that we should 
move away from talking about cities as stand-alone entities and 
towards talking about urbanisation as a process. For example, 
Swyngedouw and Kaika (2014, p. 462) argue that, rather than talking 
of particular geographical environments, we should consider the 
‘urbanisation of nature’, which takes into account the ways that “all 
types of nature are socially mobilised, economically incorporated 
(commodified), and physically metabolised/transformed in order 
to support the urbanisation process’. Further, Tzaninis et al. (2020) 
argue that a more complex picture of the city is needed to form an 
imaginary in which urban nature is seen to co-construct the city, and 
that sees the city as neither unnatural nor natural in the sense that it is 
not a self-sustainable entity but requires a consumption of resources 
beyond its limits. This is where the idea of the city as posthuman 
might be employed. Rather than considering separate social and 
environmental agents interacting, a posthumanist perspective 
accounts for the intra-actions of entanglements that may consist of 
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humans, nonhumans, ‘vibrant matter’ (using Jane Bennett’s term), 
and other socio-environmental phenomena. 

When brought into conversation with urban ecocriticism, the 
study of urban ecologies might be extended in new directions. 
M. Bennett and Teague (1999, p. 4) argued that ‘various sociological 
and philosophical approaches to urban ecology have tended to lack 
a thorough-going cultural analysis of urban environments’. There 
has been much development since then, yet a cultural analysis of 
urban environments remains under-examined — particularly from 
a literature and creative writing perspective. Christensen and Heise 
(2017, p. 458) suggest that ‘it is to the future, and science fiction and 
speculative nonfiction, that we look for more complicated versions 
of how these histories and theories and cultural imaginings might 
play out’. This concurs with Schliephake’s (2014, p. 9) argument that 
‘an urban ecology which only takes into account the socio-spatial or 
material processes that frame urban life is incomplete, since manifes- 
tations of the cultural imagination have to be seen as integral parts of 
what we refer to as the “environment”. Instead, Schliephake seeks: 


to view cities as spatial phenomena that have manifold and 
complex material interrelations with their respective natural 
environments, and that harbor ‘minds’ ... of their own: Ideas, 
imaginations, and interpretations that make up the cultural 
symbolic and discursive side of our urban lives and that are 
stored and constantly re-negotiated in their cultural and artistic 
representations. (Schliephake, 2014, p. 9) 


This is in part what this book hopes to achieve: a cultural study that 
not only examines the way texts have shaped urban imaginaries, but 
how they may continue to reshape urban imaginaries. This extends 
the work of scholars such as Schliephake, who argues that an urban 
ecocriticism 


[e]xplores our cultural representations and ‘symbolisations’ of 
cities — firstly, because these media and texts critically engage 
with the shortcomings of contemporary urbanity; and secondly, 
because they can stage alternatives to predominant urban policies, 
re-imagining the socio-environmental processes that make up 
our urban worlds, and can illustrate ways to make them more 
sustainable. (Schliephake, 2014, p. 17) 
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The value of developing an urban ecocritical study that speaks 
to the practice of writing might also be seen to contribute to the 
reimagining of how we live in and manage urban places. 

Imaginaries might be understood as social constructs through 
which we make sense of the world and through which we determine 
cultural and personal values, attitudes, and beliefs. According to 
Neimanis, Asberg, and Hayes (2015, p. 5), environmental i imaginaries 
help us to make sense of the way physical environments shape ‘one’s 
sense of social belonging’ as well as how we ‘formulate — and enact 
— our values and attitudes towards “nature”. These environmental 
imaginaries underlie urban structures and work to determine which 
aspects of the city are valued, who is welcomed into the city and who 
is excluded from participation in urban systems and processes. The 
development of new narrative imaginaries can question some of these 
underlying assumptions, as well as how we might settle conflicts in 
ecologically diverse communities. 


Posthumanism 


The purpose of using a posthuman perspective in this book is to 
develop a framework that addresses many of the problems underlying 
other philosophies that have influenced, and continue to influence, 
the environmental humanities, such as deep ecology and social 
ecology. However, posthumanism has itself gone through many 
changes, with many versions in circulation, so a careful consideration 
of what posthumanism might mean when applied in this urban 
ecocritical inquiry is necessary. According to Braidotti, 


the argument is straightforward: if the proper study of mankind 
used to be Man and the proper study of humanity was the human, 
it seems to follow that the proper study of the posthuman condition 
is the posthuman itself. This new knowing subject is a complex 
assemblage of human and non-human, planetary and cosmic, 
given and manufactured, which requires major re-adjustments in 
our ways of thinking. (Braidotti, 2013, p. 159) 


Further, in Braidotti’s thinking the main subject of the humanities has 
never been ‘man’ but the cultural production of humans. Therefore, it 
follows that the study of the posthumanities is the cultural production 
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of ‘posthumans’, which might broadly be seen as entanglements of 
bodies, beings, matter, and phenomena. In posthumanism, therefore, 
the human is replaced in the world with embodied entanglements of 
‘nature’ as well as ‘culture’. This does not necessarily mean a removal 
of the human from the posthumanities, but rather a refiguring of what 
it means to create as a human that is neither a bounded or singular 
being, nor the only agent in the process. In the case of this book, 
drawing posthumanism i into conversation with urban ecologies and 
ecocriticism allows a more relational and interconnected perspective, 
a writing that investigates becoming with or ‘as’ the city. Following 
this research, a posthumanist urban writing practice would then 
work to explore these intra-active relations by constructing new 
imaginaries of the city that account for entangled subjects as well as 
an entangled writing process. 

More broadly, Barad provides some clarity around what the 
boundaries of posthumanism as a mode of thought might entail. 
They argue that posthumanism ‘is not calibrated to the human’ 
so that entities and entanglements that are not human and do not 
include human-produced entities might still be taken up as subjects 
of posthumanism. Instead, posthumanism is 


[a]bout taking issue with human exceptionalism while being 
accountable for the role we play in the differential constitution 
and differential positioning of the human among other creatures 
(both living and nonliving). Posthumanism does not attribute 
the source of all change to culture, denying nature any sense of 
agency or historicity. In fact, it refuses the idea of a natural (or, 
for that matter, a purely cultural) division between nature and 
culture, calling for an accounting of how this boundary is actively 
configured and reconfigured. (Barad, 2007, p. 136) 


This acknowledges the nonhuman agency of the city, allowing 
for recognition of the ways in which urbanisation is impacted and 
co-constructed with a range of nonhuman others — not just in the 
sense that human production requires relationships and cooperation 
between human and nonhuman beings, bodies, and matters, but also 
in the ways that weather, environmental conditions, other animals, 
and water courses determine how cities are built, and can change or 
shape those processes. For example, flood plains can dictate where 
buildings can safely be built; volcanic activity can shift geologies; 
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and the presence of earthquakes, termites, or trees can impact what 
materials are used in buildings. 

Yet in using a posthumanist perspective, we must be careful not 
to reproduce colonial forms of knowledge that erase the Indigenous 
and non-Western perspectives from which posthumanism also owes 
its origins. Springgay and Truman (2017) argue that posthumanism 
has often worked to reinforce Eurocentric knowledge supported by 
dualistic ontologies. They also caution that in moving to a posthu- 
manist perspective, we must not create a universal or essentialist 
perspective but rather one that can be shaped in localities and 
through other cultural ways of being and knowing (Springgay & 
Truman, 2007). This is one reason why it is so important in this book 
to attend to a variety of voices in the fiction on urban nature - settler, 
Indigenous, and non-Western accounts all shape our understanding 
of and relationships with place. Astrida Neimanis offers an example 
of how knowledge might be viewed in a posthumanist way that goes 
someway to addressing the situatedness of knowledges. In this way, 
she accounts for the impact that human and nonhuman others have 
on the ideas contained in her research: 


My name is printed below the title, but among the other things 
that water has taught me, I have learned that knowledge is always 
a partial and collaborative project. The lines on these pages 
emerge from entanglements with many (sometimes unwitting) 
[human] co-authors and interlocutors ... Other collaborators in 
this writing include: a thermal hot spring in Iceland, a puddle, 
a ferry boat, my childhood swimming pool, and an irrational 
fear of sharks. This list is short and inadequate; it attests to 
troubling omissions as much as to acknowledged inclusions. 
Such attempts at accounting, however, are salient in relation to a 
conversation that has been unfolding in various entanglements, in 
various places, but often contextualised in rooms in buildings in 
institutions in a system of Western scholarship that encourages us 
to treat our ideas as singly authored property to which we must 
lay claim. (Neimanis, 2016, p. 1) 


What Neimanis raises here goes beyond a simple application of 
posthumanism to the environmental humanities by offering a critique 
of the broader knowledge system of which posthumanism, the 
environmental humanities and this book are a part. In recognising 
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these limitations of academic expressions of knowledge, we must also 
recognise that knowledge can be shared in other modes of expression 
such as narratives. This is where I believe we can question the authority 
of certain kinds of knowledge production and attend to other kinds 
of embodied and embedded knowledges that might be expressed more 
clearly in other forms but with the same rigour of thought. 


New materialism 


New materialism shares an aim with posthumanism in that both 
seek to decentre the human and reinscribe nonhumans with 
agency in research. According to Springgay and Truman (2017, 
p- 7), ‘a materialist ontology recognizes the interconnections of 
all phenomena where matter is indeterminate, constantly forming 
and reforming’. In this way, new materialism extends the notion of 
‘becoming’ and suggests that the human, along with all matter, is 
always in a process of becoming. The notion of becoming arises out 
of Deleuze and Guattari’s (1988) attempt to reconsider knowledge as 
a subjective process. This term has been co-opted in new materialist, 
posthumanist, and ecofeminist discourses as ‘becoming with’ in 
Haraway (2003) or ‘becoming other’ in Neimanis (2016), and applied 
to acknowledge the ever-changing nature of bodies and relations 
in understanding the world. Rather than viewing bodies as wholly 
bounded, stable, and singular, becoming gets closer to describing the 
many ways bodies interact with the world: the way that skins or cells 
provide permeable boundaries, not hard borders and an acknowl- 
edgement that bodies are never singular or stable but are made up of 
relationships between many matters, beings, and processes and are 
therefore always in flux. However, for some Indigenous communities 
‘becoming with’ doesn’t quite capture a relationship with the world 
in which some humans are (and others might be again) an integral 
part of the ecology, as benign contributors rather than a destructive 
force. For example, the Yolnu Indigenous collective Bawaka suggests 
that ‘becoming as’ is more appropriate for Indigenous people, since 
‘Country has awareness, it is not just a backdrop. It knows and is part 
of us ... Country is the way humans and nonhumans co-become, the 
way we emerge together, have always emerged together and will 
always emerge together’ (Bawaka Country et al., 2019, p. 683). This 
‘becoming as’ is perhaps what posthumanism attempts to direct us 
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towards along a slow winding path that draws us in many directions 
to form an ethics of care. There are three key concepts in new 
materialism that overlap with posthumanism and help to capture the 
posthuman lens employed by this book: entanglements, material- 
discursive practices, and situated knowledges. 


Entanglements 

Entanglements are formed through relationships between various 
human and nonhuman entities that collectively work to impact the 
world around them. However, as Springgay and Truman (2017, p. 6) 
suggest, ‘objects do not exist as discrete entities that come together 
through interactions but are produced through entanglement’. This 
is what Barad calls intra-actions: 


That is, in contrast to the usual ‘interaction, which assumes 
that there are separate individual agencies that precede their 
interaction, the notion of intra-action recognizes that distinct 
agencies do not precede, but rather emerge through, their intra- 
action. It is important to note that the ‘distinct agencies are only 
distinct in a relational, not an absolute, sense, that is, agencies are 
only distinct in relation to their mutual entanglement; they don’t 
exist as individual elements. (Barad, 2007, p. 33) 


One example of an entanglement might be what we call soil, which 
is a combination of decaying plant and animal matter, root systems, 
microbes, insects, all the flows of water, air, and chemicals that are 
present, and increasingly bits of plastic and other processed materials. 
These entities might have their own effects or agencies within the soil, 
but the soil itself only exists as a collection of beings. As Springgay 
and Truman (2017, p. 6) argue, entanglements such as soil ‘become 
determinate, material and meaningful through relations’. Further, 
entanglements of soil are not inert but alive — moving, changing 
organisms that impact the world around them by encouraging plant 
growth; that allow for communication between plants through 
networks of mycorrhizal fungi; and that can nourish or poison. The 
human (and indeed any animal body) might also be considered an 
entanglement of intra-actions between gut bacteria, microbes, flows 
of water, and nutrients through the body, and even the mitochondrial 
bacteria fused in each of our cells, all of which allow the human body 
to function. Who we are is in part determined by these organisms 
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(the nonhuman in the human), which impact our mental and physical 
health and help shape our identities and relationships with others. 
This is further evidenced by the extent of recent research linking our 
emotional health with the health of our gut bacteria (Clapp et al., 2017). 
Entanglements build on the concept of assemblages developed by 
Deleuze and Guattari (1988). J. Bennett describes assemblages as: 


Ad hoc groupings of diverse elements, of vibrant materials of 
all sorts. Assemblages are living, throbbing confederations that 
are able to function despite the persistent presence of energies 
that confound them from within ... And precisely because each 
member-actant maintains an energetic pulse slightly ‘off’ from 
that of the assemblage, an assemblage is never a stolid block but 
an open-ended collective, a ‘non-totalizable sum’. An assemblage 
thus not only has a distinctive history of formation but a finite life 
span. (J. Bennett, 2010, pp. 23-24) 


This reflects the notion of becoming whereby individual elements are 
temporarily in relation, but as there is movement and change within 
the assemblage, relations might also change. Many use the terms 
‘entanglement’ and ‘assemblage’ interchangeably, but Barad (2007, 
p. 23) suggests that there is a subtle difference: ‘perhaps it is less that 
there is an assemblage of agents than there is an entangled state of 
agencies’. This goes back to Barad’s concept of intra-actions, which 
suggests entanglements are created through the relations between 
entities whereas an assemblage suggests a grouping of individual 
entities. If we use Barad’s notion of entanglements, then an ethic of 
care is expressed in paying attention to those entanglements of which 
we are an active participant, as Barad argues: 


Ethics is not simply about the subsequent consequences of our 
ways of interacting with the world, as if effect followed cause 
in a linear chain of events. Ethics is about mattering, about 
taking account of the entangled materialisations of which we 
are a part, including new configurations, new subjectivities, new 
possibilities. (Barad, 2007, p. 384) 


However, it is also important for new materialism and posthumanism 
as fields of knowledge to acknowledge the ethics of establishing and 
applying these theories. One of the criticisms of new materialism is 
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that it makes invisible the way Indigenous notions of animism have 
always engaged with the world as a living entity and as one that 
has entangled relations with the world (Rose, 2013). In addition, as 
Amitav Ghosh (2022, p. 37) argues, the same principles were applied 
to animistic groups in Europe as they were on other continents: 
‘when poor Europeans resisted the dual suppression of their rights 
to land and of the sacredness of their landscapes, they too were 
subjected to forms of violence that were intimately linked with 
colonial conquest’. In this sense, new materialism is not new, but 
a Western recovery of animism lost from its own history but very 
much present in the lives and cultures of many Indigenous peoples. 
Val Plumwood’s notion of ‘philosophical animism’ might be better 
equipped to avoid this erasure and recognise the roots from which 
new materialism emerges (Rose, 2013). 


Material-discursive practices 

Material-discursive practices describe the way language and materi- 
alities come into relation through a communicative exchange. 
New materialism resists the idea that language is more important 
than the physical world. Conceptually restoring the agency of the 
nonhuman requires a way of attending to all the ways in which we 
might communicate with these materialities. J. Bennett suggests that 
addressing how language and thought are used is an essential aim of 
new materialism: 


I will emphasize, even overemphasize, the agentic contributions 
of nonhuman forces (operating in nature, in the human body, and 
in human artifacts) in an attempt to counter the narcissistic reflex 
of human language and thought. We need to cultivate a bit of 
anthropomorphism — the idea that human agency has some echoes 
in nonhuman nature — to counter the narcissism of humans in 
charge of the world. (J. Bennett, 2010, p. xvi) 


So materialities might be seen to communicate in modes beyond 
human language, particularly beyond textual communication, but 
also work to co-construct these cultural processes. In order to further 
interrogate this concept, I look to some of the key questions and 
critiques of material-discursive processes. Zizek asks us to consider 
the relationship between language, perception, and materialities: 
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Are these vital qualities of material bodies the result of our (the 
human observer’s) ‘benign anthropomorphism, so that the vitality 
of matter means that ‘everything is, in a sense, alive, or are we 
effectively dealing with a strong ontological claim asserting a kind 
of spiritualism without gods, with a way of restoring sacredness 
to worldliness? If ‘a careful course of anthropomorphism’ can 
help reveal the vitality of material bodies, it is not clear whether 
that vitality is a result of our perception being animistic or of an 
actual subjective vital power. (Zizek, 2010, p. 10) 


As Barad (2007) and J. Bennett (2010) suggest, a ‘vital matter’ requires 
a liveliness in nonhuman terms and must take into account the 
effect of material entanglements. But rather than ‘vital’ meaning 
consciousness, or metaphysical qualities, ‘vital matter’ is matter that 
has an effect on the world beyond human use of that matter. For 
example, Barad suggests that new materialism sees language/culture 
and materiality/bodies as shaping each other in a co-constructed 
way: 


The primary ontological units are not ‘things’ but phenomena 
— dynamic topological reconfigurings/entanglements/relation- 
alities/(re)articulations of the world. And the primary semantic 
units are not ‘words’ but material-discursive practices through 
which (ontic and semantic) boundaries are constituted. This 
dynamism is agency. Agency is not an attribute but the ongoing 
reconfigurings of the world. The universe is agential intra-activity 
in its becoming. (Barad, 2007, p. 141) 


Here Barad suggests that we might rethink the world in active terms 
so that we attend to the processes in which ‘things’ (matter, words) 
become as they exist in the world, and see these as steps in a further 
process. For example, the writing on this page is the result of a 
process of thinking and being in the world, and even as these words 
may appear stationary or even produced by a single author, they are 
one step along a trajectory of that thinking and being and have been 
produced through a co-construction of relationships between myself 
and a range of knowledges, bodies, and phenomena. Therefore, the 
focus of material-discursive processes is on ‘doings’ or ‘actions’ 
rather than descriptions of a stationary reality. Further: 
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A performative understanding of discursive practices challenges 
the representationalist belief in the power of words to represent 
pre-existing things. Unlike representationalism, which positions 
us above or outside the world we allegedly merely reflect on, 
a performative account insists on understanding thinking, 
observing, and theorizing as practices of engagement with, and as 
part of, the world in which we have our being. (Barad, 2007, p. 133) 


Material-discursive practices then become a key way in which 
language and materialities come into relation. In addition, rather 
than seeing language as representation or a ‘mirror image’ of the 
world, Barad (2007, p. 37) suggests the term ‘diffraction’ to account 
for co-constructed realities as differences and changes that occur 
through phenomena: ‘Realism, then, is not about representations of 
an independent reality but about the real consequences, interventions, 
creative possibilities, and responsibilities of intra-acting within and as 
part of the world’. David Abram (1997) suggests that writing itself is a 
kind of animism, a contemporary ‘magic’ where worlds are brought 
forth through marks on a page just as Indigenous people might ‘read’ 
features of a landscape that bring forth stories. However, Abram 
recognises that writing is also an anthropocentric animism, from 
which others are excluded. This is not to say that we should turn 
away from writing as Abram attests; rather, we need to reconsider 
writing as the process and result of our being in the world, as well as 
how we might create more inclusive narratives so that the matter of 
the world might be ‘read’ as people read books. This would require 
listening to and empowering Indigenous peoples whose knowledges 
already attend to the world in such ways. 


Situated knowledge 

New materialisms take up the idea of situated knowledges, which 
Haraway (1988, p. 581) describes as knowledges that critique a 
‘universalist, disembodied “God’s eye” view of the world’ (see 
also Bozalek & Zembylas, 2016, p. 194). Scientific inquiry has long 
dominated the discourse of nonhuman nature, relying on notions 
of objectivity and rationality in order to appear as the authority 
on knowing and understanding the world (Katz & Kirby, 1991, 
pp. 261-62). However, David Demeritt (1998, p. 188) argues that the 
conception of scientific research as ‘objective truth’ leads to ‘the 
tendency either to worship science for its God-like objectivity or 
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to demonise it for failing to live up to our unrealistic expectations’. 
These two interpretations of science are supported by dualistic 
thinking, which separates nature and culture, objectivity and subjec- 
tivity, the scientific and the social. Val Plumwood (2002, pp. 41-42) 
argues that scientific objectivity excludes the emotional and the 
bodily (seen as feminine traits), the particular, the personal, and 
the political; however, the actual practice of science and discovery 
are far from objective. This myth of objectivity in science conceals 
the context of scientific research, influenced by economic markets 
and political agendas, and instead serves to ‘facilitate control by 
privileged social groups’ (Plumwood, 2002, p. 42). New materialism 
does not seek to disregard scientific inquiry, but to recognise 
the context in which that inquiry is undertaken with the aim of 
re-placing this knowledge into the broader sociopolitical sphere. 
In new materialism, epistemology, ontology, and ethics are seen as 
entangled: ‘If ontology and ethics, or being and acting, are always 
already relational, then ethics shifts from a responsibility to act on 
the world in a particular moral way’ towards a “becoming with’ that 
occurs through practices located in geographic and social contexts 
(Springgay & Truman, 2017, p. 7). Knowledge then arises from 
these located practices, and while there are facts of the world that 
cannot be changed, as discussed in Chapter 1, this knowledge is also 
unsettled by its locatedness: ‘if “we” are intra-actively entangled 
in worlding, then there will never be a final solution or outcome, 
rather new matterings will emerge for our entangled intra-actions’ 
(Springgay & Truman, 2017, p. 7). Therefore, ‘accountability shifts 
from being responsible for, to a response-ability-with’ (Springgay 
& Truman, 2017, p. 7). Knowledge that results from this research 
inquiry would present a more relational view of the world that 
accounts for sociopolitical impacts and the subjective nature of 
research. 

How knowledge creation is viewed impacts the sort of language 
used in documenting that research. In the past, language has been 
considered objective when it distances the writer from their subject 
matter by presenting the bare facts without identifying the author’s 
presence or opinion in an attempt to create a non-biased text. This is 
achieved largely through use of third-person voice. In addition, the 
‘truth’ sought through objective language is a uniform and universal 
truth that can be applied to multiple situations. The authoritative 
and seemingly objective voice of scientific texts allows the authors to 
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obscure their own position in the construction of concepts of nature 
and so reinforce this idea of nature as other. Barbara Adam says: 


Scientific objectivity ... suggests that the position of ‘observers’ 
is irrelevant to what they see, that the object of observation is the 
same irrespective of context, that difference in time and space do 
not affect it in any way. (Adam, 1998, p. 38) 


However, this kind of ‘truth’ telling, and ‘objective’ language might 
actually lead to obscuring those implicit biases, and negating the 
original purpose of such language. This is the concern that situated 
knowledges seeks to address. Situated knowledge considers the 
relationships present and contributing to the research, including the 
relationship between researcher and subject. While no less rigorous, 
placing the researcher in the text using personal pronouns and 
acknowledging their impacts on the research allows for a relational 
understanding of the world that accounts for contexts, subjectivities, 
and continuous change. This is not to say that science is unimportant 
for understanding the world, but it must be recognised that scientific 
discourses are also cultural productions, and as such are constructed 
and interpreted. However, seeing science as subjective can lead some 
to undermine the value of that research — this is one reason why 
subjective language continues to be resisted in some disciplines. 
For example, Demeritt (1998) argues that climate change sceptics 
have used the social constructivist argument to denounce scientific 
demonstrations of climate change and advocate inaction, which has 
led to further social and environmental damage. This is another 
effect of the oppositional dualism between ‘objectivity’ and ‘subjec- 
tivity’ that sees one as legitimate and the other as illegitimate. Taking 
a relational and situated view of knowledge can ironically work to 
address some of these broader sociopolitical factors that exploit such 
oppositional dualisms. 

One key criticism of new materialism is that when thinking 
of entanglements, it can be difficult to determine power relations 
— particularly within those entanglements. This is an important 
question for determining whose ‘knowledge’ we are receiving 
and how situated knowledges are constructed. Compared with 
assemblages, entanglements struggle to account for power relations 
between matters, bodies, and phenomena since they are not seen as 
a series of individuals as in assemblages, but come into formation 
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through intra-action. Cudworth and Hobden (2015, p. 135) ask, ‘if 
we humans are simply another node in the relational net of lively 
matter then how exactly can we be seen to act in and on the world, in 
particular, in the pursuit of human projects of emancipation?’ This 
has important ethical considerations since it may be seen as a removal 
of agency or ‘individual’ responsibility to others within or beyond 
those entanglements: 


In both hybridity and vitalism, there is a tendency to horizon- 
talism — relations are not understood to exist in a context of 
hierarchies of power. The flat, non-hierarchical networks for 
ANT [actor-network theory] cannot deal with power because it 
cannot make distinctions between nature and society, or between 
humans, other animals, plants, and objects. In theorising power, 
we consider that [there is a] need [for] such distinction between 
different kinds of being and objects in the world in order to 
recognise, for example, that distinction [sic] such as those between 
humans and all other ‘animals’ are forged through and continue 
to carry, relations of inequality and domination. (Cudworth & 
Hobden, 2015, pp. 138-39) 


While posthumanism and new materialism seek to decentre the 
human and reduce those hierarchies that have led to so much 
damage, we also need to be able to acknowledge the many ways in 
which these hierarchical myths have and continue to have real-world 
effects. Cudworth and Hobden (2015) suggest that there are several 
kinds of agency enacted within and by entanglements. By acknowl- 
edging these kinds of agency, they hope to address this problem, 
which ‘conflates the idea of the properties and powers of beings and 
things, and the notion of action and the idea of agency’, as well as 
the ‘assumption that a distributed concept of agency will be effective 
in unsettling humancentric politics’ (Cudworth & Hobden, 2015, 
p- 138). So ‘reproductive’, ‘transformative’, ‘affective’, and ‘differen- 
tiated’ conceptions of agency allow for situated notions of agency in 
which nonhuman others are participants in situated relations rather 
than exerting agency through “intrinsic capacity alone’ (Cudworth & 
Hobden, 2015, p. 140): 


First, reproductive agency acknowledges the way in which agential 
beings, both human and non-human, emerge into a pre-existent 
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web of social relations and unequally distributed power and 
resources and their practices over time reproduce those situational 
constraints with relatively minor alterations. Second, there is 
transformative agency where humans and possibly some other 
creatures engage in a struggle over resources and social organi- 
sation to effect differences in that distribution. The human world 
overlaps with innumerable non-human systems, both animate and 
inanimate, which can impact and influence, and indeed radically 
change the structures of the human world. We describe this as 
‘affective agency’ ... We have argued for a conception of differen- 
tiated agency in which the agential being of nonhuman animals, 
particularly mammals, is countenanced, and the possibilities 
for agency very much depend on the relational systems which 
produce such being. We would use affective agency to discuss the 
significant effects of natural systems and the beings and things 
caught up in them and in their relations with other systems. 
(Cudworth & Hobden, 2015, p. 139) 


These agencies allow for actions to arise from entanglements in ways 
that privilege certain relations and processes over others. In this 
way, not only can humans become social enactors, but so too can 
nonhuman matters and other animals while accounting for sociopo- 
litical, cultural, and environmental power relations. Therefore, 
situated knowledges are able to acknowledge the many ways in 
which certain relations and processes are supported or hindered 
by contextual factors where a more objectivist or abstractionist 
view of theory might obscure these power relations. I continue this 
discussion in Chapter 2 by considering how writers might employ 
situated knowledge in their material-discursive writing practices. 

Barad (2007) and Demeritt (1998) both suggest a philosophical 
framework that might account for subjectivities and contexts in the 
production of knowledge. Demeritt proposes a new way of concep- 
tualising science through artefactual constructivism: 


The reality of the objects of scientific knowledge is the contingent 
outcome of social negotiation among heterogeneous human and 
non-human actors ... It refigures the actors in the construction 
of what is made for us as nature and society. The social in these 
social constructions is not just ‘us’: it includes other humans, 
non-humans, and even machines and other, non-organic actors ... 
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These objects of scientific knowledge are co-constructors. This 
makes them no less real or materially significant. It simply 
highlights the complex and negotiated process of scientific 
practice and representation by which they are materialized and 
produced for us as natural-technical objects of human knowledge. 
(Demeritt, 1998, p. 175-80) 


This conception of science requires a careful consideration of both 
human and nonhuman agents in the construction of knowledge 
and opens up science to a new kind of critical analysis along with 
other ways of knowing. Meanwhile, Barad straddles the boundary 
between realism and constructivism from the other side: 


I propose ‘agential realism’ as an epistemological-ontological- 
ethical framework that provides an understanding of the role of 
human and nonhuman, material and discursive, and natural and 
cultural factors in scientific and other social-material practices, 
thereby moving such considerations beyond the well-worn 
debates that pit constructivism against realism, agency against 
structure, and idealism against materialism. Indeed, the new 
philosophical framework that I propose entails a rethinking 
of fundamental concepts that support such binary thinking, 
including the notions of matter, discourse, causality, agency, 
power, identity, embodiment, objectivity, space, and time. (Barad, 
2007, p. 26) 


Together, these frameworks allow us to trouble both realist and 
constructivist positions in order to generate a more relational kind of 
knowledge production that accounts for the co-constructed nature 
of knowledge. 

What results from the research process is often called ‘theory’ — 
one way in which knowledge might be ordered and presented. While 
theory might at first be seen as an abstraction of knowledge, for 
Neimanis (2016, p. 4), theory might be refigured through the idea of 
‘figurations’ that imply ‘embodied concepts’ and allow knowledge to 
be recognised as embedded and embodied in the world: 


Figurations are keys for imagining and living otherwise, but 
unlike a concept unfettered by the world we actually live in or 
as, figurations are importantly grounded in our material reality. I 
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have never been entirely convinced by theory that frames anything 
as wholly ‘immaterial’ ... I like the idea that our best concepts 
are already here, semi-formed and literally at our fingertips, 
awaiting activation. Never conceptual fantasy or metaphor, these 
imaginative ‘interventions’ describe what we already are, but 


amplified. (Neimanis, 2016, p. 5) 


As Neimanis suggests here, figurations avoid removing theory from 
the context in which it was constructed. Further, theory might be 
understood as co-constructed by that context through intra-actions. 
Braidotti (2011, p. 13) argues that ‘a figuration is a living map’ that 
‘attempts to draw a cartography of power relations’ by situating 
knowledge in a location. 


The posthuman city 


The Romantic tradition continues to impact the way urban places 
are imagined in the West, which has undoubtedly also impacted 
those areas around the world on which these cities rely for resources. 
Emerging from the Romantic tradition, fiction and poetry since the 
eighteenth century have often evoked nature as something to be 
found and experienced in rural and wild places or designated within 
urban areas as passive settings (Arnold et al., 1999). Writers such as 
William Wordsworth linked natural landscapes with tranquillity 
and conjured up images of Pan: harmonious connections with 
forests, the renewal of life in springtime, and the pastoral ideal 
(Wordsworth, 2015). By looking back to an idealised rural life, some 
writers have sought to counter the ideals of rationality, objectivity, 
intellectualism, and material progress, which are seen as driving 
the exploitation of natural resources and a loss of untamed nature 
(R. Williams, 1973, p. 127). However, as Raymond Williams shows, 
often city and country are used to signify larger processes of change, 
which have comparable effects on both areas: 


Clearly ideas of the country and the city have specific contents 
and histories, but just as clearly, at times, they are forms of 
isolation and identification of more general processes. People have 
often said ‘the city’ when they meant capitalism or bureaucracy 
or centralised power, while ‘the country’ ... has at times meant 
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everything from independence to deprivation, and from the 
powers of an active imagination to a form of release from 
consciousness. (R. Williams, 1973, p. 291) 


So, while the city is often linked with industrialisation as though it 
were the city driving the destruction of rural lifestyles, the processes 
of capitalisation, manufacturing, and production have had an effect 
on the social and natural elements of all geographies. Rural myths 
that play on nostalgic ideas of simpler times, lost rural cultures, 
and lifestyles more in harmony with nature are now perpetuated 
in cities within constructed suburban communities and tourism 
reproductions of farm life (Wilson, 1991). Similarly, the more recent 
myth of the city as green space has led to new emerging imaginaries 
that persist to separate the ‘cultural’ city from the rural and wild 
‘nature’. As Christensen and Heise argue: 


Cities have recently come to be envisioned as one solution to climate 
and other environmental problems. Cities are already ‘green’ by 
virtue of being dense, having a smaller per capita carbon footprint, 
and occupying less space on Earth. By crowding together in cities, 
we are saving nature out there. This perspective begs the question 
of which nature we are saving out there and what happened to 
nature in the city? (Christensen & Heise, 2017, p. 557) 


This highlights the need to complicate the imaginary of the city to 
see both urban and rural in more nuanced ways. For example, in 
some instances, rather than a more ‘natural’ landscape in rural areas, 
traditional farming practices have led to considerable changes in 
ecologies through the draining of wetlands and deforestation (Giblett, 
2011; Wilson, 1991), while some urban processes such as sewerage 
management have led to increased diversity and ecosystem health, as 
Tim Low (2002) demonstrates. Rural myths serve to reinforce the idea 
that nature-culture relationships are better in idyllic rural areas, while 
also suggesting that these areas are remnants, and these relationships 
are not possible in a contemporary industrialised and urbanised 
world. On the other hand, new myths of the city as ‘green’ can also 
reinforce the idea that ‘real nature’ doesn’t exist in urban places. 
Writing about the complexity of nature/culture in cities requires 
new ways of thinking about the urban. Christensen and Heise (2017) 
highlight some of the more dominant notions of the ‘biocity’, as they 
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call it, which influence the way urban ecologies are imagined. Some 
of these imaginaries include the garden city developed in response to 
the idea of the city bereft of nature as a place of mental and physical 
illness; gentrification through landscaping and gardening — an idea 
that is still playing out, for example, in the recent approval of the 
rejuvenation of the Champs-Elysées in Paris by planting garden 
beds along the street; GIS, which informs the mapping and planning 
of the city to create discrete areas for humans and nonhumans in 
green spaces, residential and industrial areas; biomimicry and the 
development of vertical and rooftop gardens; climate urbanism 
that sees the city as green and seeks to address climate change by 
encouraging densely populated shared spaces; and vertical living as a 
way to live on less land. 

Now the majority of the world’s population lives in cities, there 
is a fear that the globalisation of urban networks will cause cities 
to become uniform and repetitive reproductions of each other 
(Olalquiaga, 1992, pp. 1-3). Early ecocritics such as M. Bennett and 
Teague (1999) and Buell (2005) worked to change the conception of 
city as non-place by reminding us of the network of natural and 
cultural processes feeding each city with its own assemblage of 
entities. More recent scholarship by Bracke (2013) and Schliephake 
(2014) has built on this by addressing the problematic notion of urban 
‘brownfields’ to show that the nature of the city is just as valuable 
as other forms of nature. I argue that by complicating ideas of the 
city and reimagining the urban through posthumanism, we might 
destabilise dichotomous notions of nature and culture further, to 
value the nature of the city as we value nature in less-developed areas. 

In developing new environmental imaginaries, posthumanist 
conceptions of the city can be drawn upon to readdress urban space 
as complex, questioning utopian notions of the city particularly 
as they relate to the exclusion of certain others, and allowing for 
diverse socio-ecological communities. The posthuman city might 
be understood in opposition to anthropocentric notions where the 
nonhuman is seen as something separate from culture and in need 
of management and control within the human sphere of the city. In 
this context, the posthuman city is not absent of humans. That is, the 
posthuman city does not figure ‘post’ as ‘after’ the human but instead 
considers the posthuman as displacing the human from the centre of 
the city and reimagining the city beyond the needs of only its human 
inhabitants. Instead, the posthuman city is a complex entanglement 
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of hybrid nonhuman, cultural, and technological entities (Braun, 
2005). Therefore, the writer who experiences the city through a 
posthumanist lens acknowledges the human as already embodied 
and embedded in this more-than-human world. Key to reimagining 
the city is recognising the myriad ways in which nonhuman nature 
also acts upon us and influences decisions about how we live in cities 
(Schliephake, 2014, p. 140). In The Nutmeg’s Curse, Amitav Ghosh 
(2022, p. 220) shows how stories arise through relationships with the 
land and argues that the land is ‘capable of making its own meanings 
and of narrating its own stories’ if only we humans were listening. 
Similarly, Schliephake (2014, p. 11) argues that ‘the urban environ- 
mental imagination is ... determined by the “physical environment” 
as well as by the fleeting, mutating bodies and material substances 
that move through it’. In reconsidering the city as a negotiated 
process between nature and culture rather than a colonisation of 
nature by culture, the agency of nonhumans to contribute to the 
construction of cities, and indeed environmental imaginaries, might 
be acknowledged (Bayes, 2018). 

Olalquiaga (1992, pp. 1-2) describes the experience of contem- 
porary urban living as psychasthenic, a state in which an organism’s 
physical location within a space becomes confused with represented 
space. She analyses the psychasthenic city, where boundaries between 
objects are blurred through reflection, repetition, and simulation. Her 
own psychasthenic experience of the city involves noticing the way 
buildings — like walls of glass — seem to ‘disappear behind reflections of 
the sky’ and the way hourly changes in light are artificially neutralised 
as the city shifts from sunlight to constructed lighting (Olalquiaga, 
1992, p. 3). Implicit in these experiences she describes is an indication 
of the extent to which the boundary between nature and culture is 
also blurred within the city. As the idea of psychasthenia suggests, 
the city is often thought of as non-place, lost somewhere between 
physical location and symbolic representation of an ideal city. I argue 
that, despite the merging of physical and symbolic, cities are full of 
human and nonhuman agents contributing to the construction of 
place. Michel de Certeau (1984, p. 103) writes that the city is ‘a universe 
of rented spaces haunted by a nowhere or by dreamed-of places’. 
This idea of the city captures the complexity of natural/cultural 
cities where language and representations are overlaid on physical 
space. Christopher Schliephake (2014) argues that understanding 
cities requires cultural mediation of human—nonhuman relationships 
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through language, although his ideas sometimes contain problematic 
notions of what that means. For example, he says, ‘we are of an 
environment, but we do not blend with it. That other broad realm 
called “culture” gives us the means with and by which we engage 
with our surroundings — thoughts, language, and tools’ (Schliephake, 
2014, p. 143). This is a view of the human relationship with place 
that is steeped in social ecology, which still sees humans as separate 
from the environment. This is particularly problematic in relation to 
the First Nations perspective of belonging to Country and the close 
historical relationship in which First Nations people both shaped the 
Australian ecology and are shaped by the Country on which they live. 
Nevertheless, the use of narrative is an important way in both Western 
and non-Western perspectives to connect with the land or at least 
express that connection. For urban places, too, narrative imaginaries 
can work to recognise those things that make up a city’s localities by 
exploring the relationships between the natural, the cultural, and the 
human who is entangled with both. 

Cities are complex structures of nature and culture. Not only 
do cities require flows of clean water, air, and food, but they 
are developed through historic negotiations between natural and 
cultural entities. The location of cities has often been decided based 
on proximity to fresh water and resources (Gandy, 2014). However, 
Rod Giblett (2011) shows how the construction of cities often meant 
the destruction of swamps and wetland environments, as well as the 
exclusion of First Nations peoples from their lands. However, rather 
than see the nature of the city as displaced by culture, it is possible 
to reimagine urban nature as an active agent contributing to the city: 


The urbanization of nature, a transformation that has gained 
accelerated momentum over the last few decades, is clearly much 
more than a gradual process of appropriation until the last vestiges 
of ‘first nature’ have disappeared. The production of urban nature 
is a simultaneous process of social and bio-physical change in 
which new kinds of spaces are created and destroyed, ranging 
from the technological networks that give sustenance to the 
modern city to new appropriations of nature within the urban 
landscape. (Gandy, 2006, p. 63) 


This reconsideration of the urban as a negotiated process between 
nature and culture, rather than a colonisation of nature by culture, 
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acknowledges the agency of nonhumans in the construction of cities. 
Some nonhuman entities and human groups have inevitably benefited 
from this process at the expense of others, requiring a reconsid- 
eration of these marginalised others and new ways of negotiating 
urban processes. Bruce Braun (2005) contends that cities need to be 
reimagined as more-than-human. A key aspect of this reimagining is 
examining relationships within cities: 


The interest in ‘connectivity’ might itself be seen as an outcome 
of attempts to think cities as ecological spaces, for once the 
myriad things that circulate through its streets, plazas, offices and 
homes are brought out of hiding, it becomes clear that urbani- 
sation occurs in and through a vast network of relationships, and 
within complex flows of energy and matter, as well as capital, 
commodities, people and ideas, that link urban natures with 
distant sites and distant ecologies. (Braun, 2005, p. 637) 


Conceiving of the city as more-than-human undermines the 
traditional separation of nature and culture. Key to reimagining the 
city is recognising the myriad ways in which nonhuman nature acts 
upon humans and influences decisions on how we all live in cities 
(Schliephake, 2014, p. 140). The notion of ‘posthumanism’ underlies 
this understanding of the city and is beneficial to conceiving of urban 
nature as a philosophical position that acknowledges the human as 
already embodied and embedded in the more-than-human world. 

In the 1990s, the city became more widely recognised by 
ecocritics and human geographers as a place suitable to discuss 
nature (Christensen & Heise, 2017). This identifies a shift in thinking 
away from the usual duality between what is wild and what is 
civilised and towards a reimagining of both rural and urban places. 
Braun suggests that the city allows for boundaries between nature 
and culture to blur: 


[R]hizomatic geographies confuse the purified spaces of the city 
and compound our attempts to divide space, bodies and organisms 
into ‘here’ and ‘there’, ‘this’ and ‘that. We may have brought 
‘nature’ into the city, but we may still be some way from truly 
grasping the transivity, porosity and rhythms of these multiscaler 
‘machinic assemblages’ that give urban life its potential and its 
risks. (Braun, 2005, p. 647) 
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This confusion of boundaries is a conceptual act that allows us to 
reimagine cities and even ourselves as natural/cultural entities, to 
re-place the human in nature. 

When reconceptualising the city as posthuman, boundaries 
between nature and culture blur, destabilising oppositional dualisms 
and providing a space to reconsider what it means to be human. 
This reimagining of the city can also combat reductionist ideas of 
cities as non-places. The city as uniform cultural reproduction can 
also be addressed by recognising the agency of nature and the role 
of natural entities in shaping urban environments. If, as Schliephake 
(2014) attests, language allows us to make sense of our place i in these 
environments, then literature can serve to reconsider the cityscape as 
natural/cultural place. 


Critical-creative methods 


For me, three overlapping methods occur in the process of research- 
creation: thinking, reading, and writing. In thinking, I attended 
to the current relationships between humans and nonhumans in 
the city, which required engagement with place through critical 
walking and ecophenomenology. Reading involves applying urban 
ecocriticism to literary texts, while writing involves an imagining or 
reimagining of those relationships: This book is my attempt to bring 
together many threads of thought and practice, so it is the result of 
several methods arising out of a practice-led research methodology 
(which might simultaneously be called research-led practice). These 
methods together have allowed me to contribute a new perspective 
on urban ecocriticism. 

In writing this book, I seek to extend understandings of 
‘urban nature’ through the concepts of situated knowledge and 
lived experience with reference to Estelle Barrett (2007) and Donna 
Haraway (1988, 1991). By questioning the binary set up between 
theory and practice, situated knowledge allows engagement between 
theoretical and creative inquiry and results in a more complex 
understanding of the creative practice-research relationship (Barrett 
& Bolt, 2007). Producing new writing about the environment might 
be considered more than just creative: it is also the practice of theory 
which, along with academic scholarship, is able to extend ideas of 
what it means to be human in the contemporary world and how 
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people might live as natural/cultural beings. The produced text then 
constructs an environmental imaginary: 


In some literature, this term denotes how one’s physical environs 
shapes one’s sense of social belonging and values, but it can also 
refer to the imaginative space wherein we formulate — and enact — 
our values and attitudes towards ‘nature’ ... Like social imaginaries 
(and overlapping with them), environmental imaginaries are sites 
of negotiation that can orient material action and interaction. 


(Neimanis, Asberg, & Hayes, 2015, pp. 5-6) 


As Astrida Neimanis, Cecilia Asberg, and Suzi Hayes (2015) suggest, 
by constructing imaginaries, writers might bring together multiple 
ways of knowing through practice. They further suggest that through 
the writing of imaginaries, the researcher can produce knowledge 
that is connected to and derived from the material world: 


Although focus varies considerably both within and between fields 
of inquiry, the imaginary is nonetheless generally understood as the 
explorative, yet somewhat restricted, sense-making field wherein 
humans cultivate and negotiate relations with the material world, 
both emotionally and rationally, while also creating identities for 
themselves. Since imaginaries are created through engagement 
with our world, we could say that imaginaries are not what we 
have, but what we do. (Neimanis, Asberg, & Hayes, 2015, p. 5) 


While the idea of imaginaries can equally be applied to non-fiction 
and scholarship, we might consider the way fiction also works to 
produce imaginaries derived from an engagement with material 
realities. 

Barrett (2007) argues that the benefit of the dual platform of 
inquiry (creative practice/scholarship) is in the extension of scientific 
knowledge, situating research in everyday experience. Scientific 
ideas might be enhanced through broader studies of understanding 
and texts that explicitly recognise subjectivity. For many cultures 
and for much of history, narratives have been used to impart 
knowledge to others (Ghosh, 2022). Lawrence Buell, Ursula Heise, 
and Karen Thornber (2011, p. 424) remind us that scientists often 
rely on local or Indigenous people’s knowledge to guide their 
research. However, it is only recently that scientists in Australia 
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have begun to examine First Nations narratives themselves to find 
that these accounts record environmental transformation over time, 
including the longest known oral history of climate change (N. Reid, 
Nunn, & Sharp, 2014) and the introduction of foreign species to 
Australia (Bowman, Gibson, & Kondo, 2015). Scientists also utilise 
narrative to tell environmental stories to a wider audience. Rachel 
Carson discusses chemical pollution in The Silent Spring (1962), 
Tim Flannery explores climate change in The Future Eaters (1994) 
and The Weather Makers (2005), and Tim Low re-evaluates urban 
nature in The New Nature (2002). Creative writers, in turn, have 
examined the possibilities of scientific research through fiction. 
Frank Schatzing explores nonhuman intelligence and climate change 
in The Swarm (2012) and Margaret Atwood investigates the potential 
effects of genetic engineering in the MaddAddam series. Atwood 
sets the three books — Oryx and Crake (2003), The Year of the Flood 
(2009), and MaddAddam (2013) — in a post-apocalyptic world where 
a waterless flood (a pandemic virus) kills almost all humans, who 
are then replaced by bioengineered and environmentally friendly 
hominids called Crakers (Atwood, 2013). While this may seem 
fantastical, Atwood (2013, p. 393) suggests that these books are 
futuristic projections of current issues and based entirely in current 
scientific achievements: ‘Although MaddAddam is a work of fiction, 
it does not include any technologies or biobeings that do not already 
exist, are not under construction, or are not possible in theory’. By 
remaking the connection between knowledge and narrative, we can 
consider how narratives enable readers to think about the world and 
construct environmental imaginaries. 


Practice-led research 

This research also exists in relation to my creative practice. Urban 
ecocriticism employed through a practice- -led lens means I was 
particularly focused on how narratives use particular strategies 
that work to trouble anthropocentrism or enact posthumanist ideas 
within their narratives. Exploring how these ideas can be put 
into practice is the aim of this book, but creative writing practice 
also informs these ideas as I try out different techniques through 
reading, thinking, and writing. Thinking about writing requires 
thinking as a practitioner — for example, asking questions of other 
narratives such as how a particular strategy might work in practical 
terms. In analysing the work of others, I considered how the writer 
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constructed the text, what techniques they used, and how elements 
such as setting, metaphors, plot, and characters worked to decentre 
the human in the texts. While my own creative work is not figured 
in this book, it is nevertheless a crucial part of the methodology for 
researching how writers reimagine, and how they might reimagine, 
the city in writing. In addition, just as the writing techniques 
outlined in Chapter 2 are suggested to support creative practice 
in this area, I also engaged in similar methods in researching and 
writing this book. I undertook a critical walking practice where I 
consciously considered my relationship with the places with which 
I was engaged. Through encounters with urban entities, I attempted 
to think through a posthumanist lens and explore the ways in which 
environmental imaginaries of various kinds, including those that 
are more destructive, are brought into action — and the potential for 
posthumanist ways to reimagine urban entanglements. I was also 
careful to be attentive to the human and nonhuman agencies present 
in urban places and ways that human-nonhuman intra-actions 
co-construct urban imaginaries. 


Literary analysis 

The literary texts analysed in chapters 3, 4, and 5 were chosen for 
their diversity of voices, narrative strategies, and contribution to 
posthuman thinking. I sourced these texts in several ways. Since it 
was important to include First Nations voices and writers, I found 
the AustLit database Black Words helpful for sourcing narratives 
by First Nations authors. However, there have also been several 
prestigious and award-winning novels by First Nations authors 
released over the last few years that made these narrative voices 
more visible. Since I was interested in how narratives treat particular 
urban and urbanised geographies, traditional and structured 
methods of research using library databases and systematic reviews 
were often not successful methods of sourcing appropriate texts. 
Many times, narratives came to my attention through conferences, 
casual discussions with other writers and literary scholars, blogs, 
and serendipitous finds in second-hand bookstores. While I was 


1 Particularly the European Association for the Study of Literature, Culture and 
Environment’s 2018 conference on gardens in narrative at the University of 
Würzburg, Germany; and the online Southern Waters: A Creative and Critical 
Symposium, University of Adelaide, 2021. 
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particularly interested in seeing how the Australian (and broader 
Australasian) context might contribute to global understandings 
of urban ecocriticism, there were several novels written by authors 
beyond this region whose narrative techniques provided useful 
comparisons to trouble particular aspects of posthumanism — for 
example, Chinese-Canadian author Larissa Lai’s 2002 novel Salt 
Fish Girl provided an important contribution to the discussion on 
water in narrative; Iranian author Shahrnush Parsipur’s 2012 novella 
Women without Men demonstrates the potential of plant—human 
hybridity in garden narratives and provides a useful comparison to 
Ellen van Neerven’s (2014) use of plant—human hybrids; and Indian- 
British author Indra Sinha’s 2007 novel Animal’s People provides 
a useful counterpoint to the figuration of the garden as place of 
nourishment as well as introducing us to a dishuman flaneur that 
troubles relationships with public spaces in the city. 


Overview of the book 


The remainder of the book is structured as follows: 

Chapter 1, “The Language of Urban Nature’, examines the way 
the more-than-human city has been represented through language 
in the past. Words such as landscape, wilderness, and nature have 
been used to conceptualise the nonhuman in ways that reinforce the 
separation of the human from the more-than-human world. New 
terms might be employed in writing to rethink the nonhuman and to 
encourage a re-placing of the human in relation to the cultural and 
natural entanglements that make up the city. For example, terms such 
as terroir, more-than-human, and companion species encourage more 
relational understandings. 

Chapter 2, ‘Writers Who Venture’, explores embodied research 
methods, and the ways writers use them to explore human—nonhuman 
relationships in their texts. I focus particularly on the use of ecophe- 
nomenology, econarratology, and place-based creative practice. In this 
chapter, I consider the role of embodied methods of writing research, 
including gardening, surfing, swimming, and walking, and how 
the texts produced are impacted by these embodied practices. This 
extends upon a tradition of writers who have employed walking in 
their writing process, from Thoreau’s rural wanderings to Benjamin’s 
urban flaneur, as well as a tradition of researchers who have used 
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walking to inform their thinking from Michel de Certeau’s urban 
walks to the recently termed ‘critical walking methods’ employed 
by Springgay and Truman (2022). Walking for creative writing has 
often been underpinned by phenomenological understandings of 
embodied knowledge, and I examine new posthumanist versions of 
this methodology to consider what a critical posthumanist writing 
practice might involve. 

Chapter 3, ‘Private Entanglements: Houses and Gardens’, seeks to 
reposition the relationship between house and garden, questioning 
the inside/outside and human/nonhuman contradictions that exist in 
the ways these spaces are managed in cities and constructed within 
narratives. The house and garden are places of mutually imagined 
construction. In a posthuman sense, these interlinked places might 
be considered the result of a joint process of domestication, as Robin 
Wall Kimmerer (2013, p. 124) describes: ‘Wild plants have changed to 
stand in well-behaved rows and wild humans have changed to settle 
alongside the fields and care for the plants — a kind of mutual taming’. 
The garden has subsequently become a space where humans and 
nonhumans work together to construct places of leisure, production, 
and cultural significance, separate from the human site of the house, 
from which the garden is often excluded by a walled and carefully 
monitored barrier. I consider what a posthuman garden might 
look like and how writers might work to reimagine the house and 
garden as reciprocal and relational. I do this through an ecocritical 
investigation of several narratives that represent the generative and 
destructive potentials of gardens and gardening practices. In these 
narratives, gardens provide a space of resistance and transgression 
where people might express or heal from trauma, resist oppression, 
and rewrite official histories of place. In addition, I discuss how 
some narratives work to question particular garden imaginaries that 
have led to the harm of entangled humans, nonhumans, and vibrant 
matters. 

To survive, the city requires water for its interspecies residents 
and in large amounts. Chapter 4, ‘Bodies of Water’, investigates the 
ways in which writers position bodies of water within their texts to 
create particular associations and metaphors. The water of the city 
is often an important part of the way we understand and interact 
with place, whether through leisure, transport, or consumption. 
However, cities like to cultivate certain kinds of water, such as lakes, 
ocean views, and canals, with development often occurring at the 
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expense of other kinds of water — usually in-between spaces such 
as swamps, bogs, and wet/dry creek beds. I consider posthumanist 
ways of relating to and writing about water through the notions of 
swamp-cultured texts and hydro-logics. In this chapter, I provide 
an ecocritical analysis of several texts that complicate the histories 
and futures of urban water as well as texts that create new kinds of 
imaginaries about the water of the city; imaginaries which reposition 
waters to create more complex associations with all these ecologically 
important bodies of water. In addition, I examine how writers might 
draw on and extend this work through relational understandings of 
the city in its many watery entanglements. 

Chapter 5, “Public Entanglements: Parks and Streets’, explores the 
ways in which inner-city and suburban streets have been represented 
in narratives about the city. Most often, this has been through the 
figure of the flaneur who, in the Benjaminian tradition, was evoked 
by writers to make sense of a changing modern city. Often streets 
and green spaces intersect, creating pathways through the city where 
humans and nonhumans interact. In this chapter, I ecocritically 
analyse literary fiction that refigures the street and park. I also 
consider the potential for new narrative modes and imaginaries that 
may question traditional notions about who and what belongs in 
these public urban spaces. I argue that new ways of engaging with the 
imaginaries of urban public spaces (postmodern flaneurs, companion 
species, rewilding) and new modes of writing (digital narratives, 
podcasts and audio tours, situated narratives) can work to construct 
new kinds of relationships with the city. In doing so, I examine 
methods used to control urban spaces such as zoning, surveillance, 
and defensive architecture that determine who is invited into the city 
and how they can participate. 

The concluding chapter brings together the threads of thought 
developed across the preceding chapters, considering how urban 
ecocriticism and creative practice might contribute to broader 
discussions onthe urban, the environment, and the human—nonhuman 
relationship. Across the chapters, several themes, narrative strategies, 
and concepts are examined that trouble the edges of a posthumanist 
reading of the city. It is in these troubling edges that researchers 
can identify and address remnant issues in the theory and practice 
of an urban ecocriticism. In addition, this chapter brings together 
an overview of the strategies that writers have used to construct 
relational urban worlds that work towards a reimagining of how 
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we might live in cities as well as strategies that might be developed 
in new work. Further, the literary texts analysed in this book 
raise important questions about dominant Western conceptions of 
‘nature’ that influence how many cities are constructed and how the 
relationships between humans, nonhumans, and other matters of the 
city might be reimagined. These are important questions to consider 
for researchers, activists, and writers if we are to construct new 
imaginaries of the city that reduce intersectional violence and create 
liveable cities for all residents. 


CHAPTER ONE 


The language of urban nature 


This book aims to reconsider the place of narrative in reimagining 
the entangled human and nonhuman relationships in urban areas. 
One of the most powerful ways in which narratives can do this is 
through the use of language that embodies certain conceptions of the 
city and shapes our understandings of the nonhuman in these places. 
When the city is spoken of as a place of development and control, 
those who don’t fit into this imaginary — including those nonhuman 
others considered pests or weeds — are considered interlopers in this 
space. In this chapter, I provide an overview of some of the important 
theoretical considerations that impact the way we tell narratives and 
the kinds of language that might be employed to reimagine notions 
such as nature, landscape, place, and wilderness. In this endeavour, 
I find the French term terroir useful in reconsidering the concept 
of landscape, questioning the Romantic human gaze over the land 
that has often had the effect of limiting the human—nonhuman 
relationship (Buell, 2005, p. 142). In addition, the term ‘country’ 
better captures the relationships between peoples, histories, and 
land than the limited notion of ‘wilderness’. A key focus of this 
chapter is nature writing, a genre that has traditionally spoken 
about places beyond the city in direct relationship with notions of 
landscape, wilderness, and what constitutes ‘nature’. Nature writing 
has also been employed by scientists, writers, and activists seeking to 
change policies and lifestyles, and some, like Rachel Carson’s Silent 
Spring (1962), has been very successful in doing so — in that case, by 
regulating the use of the pesticide DDT. 

Research into language and perception has shown that the way the 
world is represented through language impacts how we process and 
understand the world around us. As Lupyan and Clark (2015, p. 282) 
argue, ‘language not only functions as a means of communicating 
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our thoughts but plays an active role in shaping them’. Some studies 
have demonstrated how cultures are able to process mathematical 
problems differently based on the ways in which languages describe 
numbers, and the ways in which different language users apply 
stereotypes through common linguistic metaphors to make sense of 
particular situations (Lund, 2003). These studies show that language 
use can have a direct impact on our epistemological understanding of 
the world around us. According to Lund (2003), these studies and the 
subsequent critique demonstrate that while procedural knowledge 
activities such as driving a car or perceiving colour appear to be 
processes that do not necessarily rely on language to mediate them, 
when it comes to conceptual knowledge that directs us to make 
abstract judgements about the external world, our perceptions are 
impacted by the words and grammatical structures we use. If this 
is the case, then addressing the way we use language to represent 
the nonhuman can impact the way we conceptualise the world, and 
therefore impact our relations with and actions towards nonhumans 
and companion species. While our overall perception of the world is 
likely composed through exposure to multiple competing narratives 
produced by a range of media, written narrative can allow for 
alternative ways of thinking to emerge, thus enabling us to question 
some of the more damaging conceptions of the nonhuman and to 
reimagine the urban as a more-than-human space. 


Urban companions: Nature as other 


I look out over my Mum’s suburban backyard. Most plants in her 
garden were put there by someone, although she’s proud that her lawn 
contains a diverse mix of grasses and meadow flowers that she has 
managed to keep despite the real estate agent suggesting she use a weed 
killer. Rip out the native violets, poison the clover, cut back the milk 
weed. Apparently, a uniform patch of grass would be more aesthet- 
ically pleasing. On both corners of her street are ‘wilderness’ areas, 
a compromise between development and conservation. They were 
cleared and replanted with native plants, and are now managed by the 
local council. They are also routinely used by neighbours to dump 
rubbish. A cat smoodges around my legs for attention like she might 
do to another cat in her kin group. When I ignore her, she meows 
— a distinctly domestic trait. Cats who grow up without humans 
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only meow as kittens or to communicate with kittens, but I don’t 
understand her scent marking so this is her best option for communi- 
cating with me. There is no doubt that the garden, the wilderness area, 
and the cat are nonhuman and act beyond human intentions, but all 
are changed in some way through human contact. In return, humans 
are also changed through these relationships as they learn how to 
read and respond to the cues of these companion species. These close 
relationships between human and nonhuman reveal the complexity of 
defining what a nonhuman nature might even mean. 

Rather than seeking to pin down a definition of the term ‘nature’ 
in this book, I seek to extend the possibilities of how we represent 
‘nature’ and ultimately reimagine the relationships between human 
and nonhuman. The term ‘nature’ is often used in relation to the 
environment or nonhuman others, but this interpretation can reinforce 
the perceived separation between the human and the nonhuman. To 
address this, I draw from, problematise, and reinterpret both the deep 
ecological aspect of ecocritical theory and the poststructural aspect 
of postmodern theory in relation to conceptions of nature. There are 
many variations within both of these theoretical perspectives, and I 
first examine the extreme positions of each in order to articulate the 
complexities of a combined perspective. Unsettling these theoretical 
positions allows the urban to be reimagined as more-than-human, a 
counter to the anthropocentric notions of cities that enable human 
development at the expense of nonhuman others (Braun, 2004, 
pp. 272-73). 

Ecocritical thinking has been heavily influenced by deep ecology. 
Norwegian philosopher Arne Naess (1989, p. 12) coined the term 
‘deep ecology’ to refer to a deep connection with and concern for the 
natural environment. Naess talks about nature as something that can 
be found and experienced away from human culture. Deep ecology 
relies on a realist stance in which nature is seen to exist apart from 
projections of cultural meaning. This idea of nature is at odds with 
a poststructural view, the driving force of postmodernism, in which 
everything (including nature) is seen to be a construct of the language 
and contexts created by culture (Conley, 1996). Both deep ecology 
and poststructuralism become problematic when applied to the 
concept of nature. Deep ecology creates a separation between human 
and nonhuman, and reinforces a position in which human action 
is seen in isolation from distant environments. Poststructuralism 
doesn’t necessarily deny the existence of a world beyond the human, 
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but creates a human-centric idea of culture in which the nonhuman 
is denied agency. These issues are emphasised in urban places where 
nature is present along with culture, and cities are shaped by these 
entangled natural and cultural entities. Michael Bennett suggests 
that resolving the disconnection between ecocriticism and postmod- 
ernism enables urban environments to be analysed more effectively: 


The deep ecological perspective adopted by many ecocritics, 
bereft of the theoretical insights of social ecology, will always be 
incomplete; it will also be unpersuasive and unavailable for most 
city dwellers and ultimately inadequate for non-urbanites as well. 
(M. Bennett, 2003, p. 301) 


He adds that ‘We would do well, instead, to adopt a theoretical frame 
as spacious as the land about which we write’ (p. 306). 

Sue Ellen Campbell (1996) and Michael Bennett (2003) both 
explore the boundaries of these theories in an attempt to create a 
study of nature that imbues nature with respect and value but can 
also be discussed in the realm of postmodern (and indeed posthu- 
manist) literature studies. Campbell (1996) identifies two areas where 
these concepts connect. Both deep ecology and poststructuralism 
have similar critical positions and could be understood to share a 
similar belief in the nature of reality. From Campbell’s (1996, p. 127) 
perspective, both poststructural theory and deep ecology reject a 
humanist view. Poststructural theory replaces this with a focus on 
textuality and deconstruction, whereas deep ecology focuses on ‘the 
way the rest of the world — the nonhuman part - exists apart from 
us and our language’ (Campbell, 1996, p. 133). M. Bennett links deep 
ecology and poststructuralism by calling for a move towards a ‘social 
ecology’: 


In short, deep ecologists are troubled by humanism because 
they hope to replace androcentrism with a biocentric view that 
displaces the human, while social ecologists, influenced by 
poststructuralism, are more likely to be troubled by the raising 
of the human into an ‘ism’ — a transcendent, ahistorical, and 
monological category of absolute value. (M. Bennett, 2001, p. 34) 


This concept of social ecology is able to sustain both ecological and 
postmodern perspectives by adopting what seems to me to be a deep 
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ecological view of the nature of reality (ontology) and a postmodern 
view regarding how we are able to know and understand this reality 
(epistemology). So, nonhuman nature can be said to exist in reality 
and beyond our conceptions of it, but the only way we can know 
and understand nonhuman nature is through culture, and therefore 
through cultural representations such as written narrative. This 
philosophical position is confirmed by Paul Wapner (2002, p. 174), 
who writes that ‘postmodernists do not question the fundamental 
substratum of material reality ... but, rather, they question the way 
people make sense of that reality’. Social ecology allows flexibility 
to rethink relationships between human and nonhuman nature, and 
provides for new representations of cities to emerge. This combined 
perspective highlights the human position as both interpreter of the 
natural world and creator of ideas about nature. 

However, while social ecology seeks to do away with hierarchies, 
the responsibility for developing a sustainable world is still seen to 
lie exclusively with the human (Barry, 2011). While I agree that 
we must seek more sustainable and less damaging ways of living 
with the nonhuman, this might be reconceived not as something 
that humans do to a non-thinking world, reinforcing the idea of 
nature as machine, but rather as a co-construction of the world that 
recognises the agency of nonhumans in this process. Robin Wall 
Kimmerer’ s 2013 book Braiding Sweetgrass shows how human and 
nonhuman action might be seen as a reciprocal process whereby 
restoration and care of landscapes requires an acknowledgement of 
nonhumans and their roles in this cooperative multispecies practice: 


The slowly accreting community of weedy species can be a partner 
in restoration. They are developing ecosystem structure and 
function, beginning ever so slowly to create ecosystem services 
such as nutrient cycling, biodiversity and soil formation ... We 
can trust the plants to do their work, but except for windblown 
volunteers, new species can’t get here across highways and acres of 
industry. Mother Nature and Father Time could use someone to 
push a wheelbarrow, and a few intrepid beings [research students] 
have volunteered. (Kimmerer, 2013, p. 334) 


This is where concepts such as critical posthumanism, agential 
realism and artefactual constructivism can be useful. These 
theoretical positions question the human as enactor of nature and 
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urge representations that capture the entangled engagements and 
co-constructions of urban environments to allow narratives that 
highlight the role of nonhumans in this process. Demeritt (1998, 
p. 175) outlines the way artefactual constructivism demonstrates 
scientific knowledge as a co-constructed process: “The reality of the 
objects of scientific knowledge is the contingent outcome of social 
negotiation among heterogeneous human and non-human actors’. 
Demeritt suggests that: 


It refigures the actors in the construction of what is made for us 
as nature and society. The social in these social constructions is 
not just ‘us’: it includes other humans, non-humans, and even 
machines and other, non-organic actors ... These objects of 
scientific knowledge are co-constructors. This makes them no 
less real or materially significant. It simply highlights the complex 
and negotiated process of scientific practice and representation 
by which they are materialized and produced for us as natural- 
technical objects of human knowledge. (Demeritt, 1998, p. 180) 


This epistemology requires a careful consideration of both human 
and nonhuman agents in the construction of knowledge and opens 
up a new kind of critical analysis along with other ways of knowing. 
In addition, Barad (2006, p. 26) reminds us that besides science being 
a cO-construction, we are also part of that ‘nature’ being studied: 
‘our ability to understand the world hinges on our taking account 
of the fact that our knowledge making practices are social-material 
enactments that contribute to, and are a part of, the phenomena 
we describe’. To address this complexity of creating knowledge 
from within entanglements, Barad suggests a move away from 
knowledge as representation and towards knowledge as performance. 
Drawing on such thinking can therefore be helpful in finding new 
ways of analysing and constructing texts that recognise the world 
as co-constructed by entangled human-nonhuman entities. This 
also allows for a reconsideration of the language (and underlying 
conceptions) of the city that has enabled destructive relationships 
with nonhuman others in urban places. 

One of the most important terms to become commonplace in 
the environmental humanities is David Abram’s (1997) ‘more-than- 
human’. Sarah Whatmore (2006) co-opted this term and has applied it 
to more-than-human modes of inquiry that refigure human geography 
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to encompass the many nonhuman others that live with humans. This 
concept also helps to reimagine the city, since it replaces the ecological 
system in which we live and suggests an agency that exists beyond the 
human in these spaces (Braun, 2005). Whatmore (2006) suggests that 
‘more’ is used in the sense of ‘beyond’, not ‘better than’. However, 
while the term ‘more-than-human’ aids in reimagining cultural urban 
geographies, it still emerges as an anthropocentric term that places the 
human at the centre of geography and suggests that the nonhumans 
who inhabit the city do so only in relation to the human. In addition, 
Springgay and Truman (2017, p. 11) warn that we ‘need to ensure that 
while attending to the “more,” colonization, racial violence, and legal 
oppressions are not ignored in the name of animacy’. Further, they 
caution that the term can work to erase the Indigenous ontologies that 
have always attended to the nonhuman: 


Indigenous scholars have interrogated the more-than-human turn, 
arguing that it continues to erase Indigenous knowledges that have 
always attended to nonhuman animacy. Queer, trans, disability, 
and critical race scholars argue that while a decentering of the 
human is necessary, we need to question whose conception of 
humanity more-than-human theories are trying to move beyond. 
As Zakiyyah Jackson (2015, p. 215) argues, ‘appeals to move 
“beyond the human” may actually reintroduce the Eurocentric 
transcendentalism this movement purports to disrupt, particularly 
with regard to the historical and ongoing distributive ordering of 
race’. (Springgay & Truman, 2017, p. 3) 


I use the term ‘more-than-humar’ in this book to discuss the practice 
of posthumanism in the city; however, it is important to recognise 
that even concepts employed in this way are limited by the language 
used to describe them. In a more-than-human city, natural—cultural 
entanglements and hybridities lead to new textual representations. 
We might then be seen to live as companion to a range of other 
species, as Haraway (2003) suggests. To this end, the philosophy of 
critical posthumanism that drives the inquiry in this book provides 
a framework upon which to hang this new language of the city. 
Through changes in the language and underlying conceptions of 
urban nature, writers might construct new narratives about the city 
that push the boundaries of writing about urban nature and allow for 
more inclusive multispecies imaginaries of the city to emerge. 


48 REIMAGINING URBAN NATURE 


Urban companions: Nature as self 


Defining ‘nature’ is no easy task. Not only does the term shift across 
time, cultures, and contexts, but meanings are often vague and 
expansive (see Ducarme & Couvet, 2020). In writing this book, I am 
aware that contemporary language used to describe and represent 
nature is bound up in historic ideas about nature as infinitely 
available, regenerative, and belonging to humankind, which has led 
to more destructive relationships with the nonhuman (Soper, 1995, 
pp. 15-37). Nature was reconceived in seventeenth-century Western 
thought through the idea of the world as machine rather than 
organism, and this has subsequently influenced how people have 
sought to know and understand the nonhuman in dominant Western 
culture. In this way, the human came to be seen as something separate 
from ‘nature’. Carolyn Merchant demonstrates the way this change 
in thinking encouraged an imperial attitude towards the nonhuman: 


The image of the earth as living organism and nurturing mother 
had served as a cultural constraint restricting the actions of human 
beings. One does not readily slay a mother, dig into her entrails 
for gold or mutilate her body, although commercial mining would 
soon require that. As long as the earth was considered to be alive 
and sensitive, it could be considered a breach of human ethical 
behaviour to carry out destructive acts against it. (Merchant, 


1980, p. 3) 


The connection of nature with lifeless and unfeeling machines enabled 
a cultural acceptance of more destructive industrial processes. A 
reconsideration of the human relationship with nonhuman nature 
is therefore necessary in order to find new ways of constructing 
nature in texts. In response to this issue, Kate Soper (1995, p. 19) 
questions how human relations with nature are viewed as damaging 
when the similarly damaging actions of other species are seen to be 
part of the natural order of things. Soper is not attempting to defend 
or excuse environmental destruction, but rather wants to explore 
this boundary between human and nonhuman in an effort to see 
us as part of nature. Ecologist Kay Milton (1999) responds to these 
kinds of questions with a definition of nature that fits a posthu- 
manist perspective. For both Milton (1999, p. 446) and Soper (1995, 
Pp. 44-45), nature can be seen as all-encompassing, including all that 
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is human and culture. However, Milton (1999) argues that culture is 
only one part of nature — that there is a nonhuman nature that exists 
beyond the realm of both culture and the human. As Cudworth and 
Hobden (2015) argue, deciding what is human and what is not can 
help to acknowledge the power structures within entanglements that 
both recognise the agency of nonhumans and the ways that humans 
have caused damage to other humans and nonhumans. Wapner 
(2002, p. 171) outlines this concept of a nature beyond the human: 
‘As a matter of necessity, nature can be manipulated — and indeed, 
always is as humans interact with it — but its ultimate physicality and 
fundamental structural characteristics are not up for negotiation’. 
This is particularly evident in urban environments, which encourage 
a rethinking of the boundaries between nature and culture — since, 
when examined closely, they become more and more difficult to 
distinguish from one another. 

The cultivation of plants and gardens, the domestication of 
animals, or even regular feeding of wildlife mean the boundary 
between what is nonhuman nature and what is human or cultural is 
never clear. In fact, even nonhumans manipulate their environments, 
as Soper (1995) points out, and have cultures, as new research 
informed by animal studies demonstrates (for example, see Schuppli 
& Van Schaik, 2019). If we consider the highly manipulated structures 
of other species such as beehives or termite nests as natural, then it is 
hard to argue that the act of building human structures is somehow 
unnatural. However, the construction of city structures is often 
a highly damaging process. This creates a tension within urban 
entanglements: while the growth of cities is supported and influenced 
by nonhuman nature, cities are often responsible for the destruction, 
pollution, and damage of these nonhuman others. This is no more 
evident than in the development of plastics, a material that is often 
used just once, but that takes hundreds of years to break down, 
causing many environmental problems. The key issue is not whether 
cities are natural but the extent to which these urban interactions 
disrupt ecosystems and cause irreparable damage (including to 
humans, nonhumans, and vibrant matters). At the heart of this issue 
is the way we use language to represent the nonhuman in the city. If 
the term ‘nature’ creates the kinds of separations discussed above in 
the construction of urban imaginaries and allows for the destructive 
practices to continue, then we must find new ways of talking about 
and imagining the more-than-human world. 
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I use the term ‘nonhuman nature’ in this book to indicate nature 
beyond the human. However, even in this term, the boundary 
between human and nonhuman is not clear. The Oxford English 
Dictionary describes nonhuman nature as the ‘features and products 
of the Earth, as opposed to humans or human creations’. This 
definition is arguably no longer adequate, as human actions now 
have such a global and historical reach that what may appear to 
be natural is in fact a co-construction. A human layering has 
formed over landscapes; the intervention is initially unseen in 
what otherwise appears to be a natural space. Not only are nature 
and culture heavily intertwined, but nature is a cultural category 
often applied to the nonhuman. Adam (1998, pp. 29-33) extends 
definitions of the nonhuman, adding that nature is also a series of 
processes. Seen as a set of ‘features and products’, nature becomes a 
passive and stable concept that suggests it is something to be gazed 
upon and separate from our human experience of being within 
the world. As a series of processes, nonhuman nature is active, 
able to affect human culture as culture in turn affects nonhuman 
nature. This active and changeable concept of nonhuman nature 
places it within our temporal as well as spatial experience of the 
world, allowing us to see nature as an influence in everyday life 
rather than something to be stumbled upon in wild, untamed, or 
rural areas (Adam, 1998). Nature is not a singular entity, but plural 
and entangled with cultures, as Muecke (2006, p. 1) argues, and he 
uses the term ‘naturecultures’, with reference to Bruno Latour, to 
describe these complexities. Even this definition of nature proves 
problematic in some contexts. Andrew Ross (1993, p. III) argues 
that we must be able to separate what is natural and what is a 
cultural projection upon nature. Nature as a model of behaviour or 
a higher moral authority is in fact a cultural representation. We must 
recognise that in knowing and understanding nature, we cannot 
conceive of it without creating nature in part conceptually. The 
dynamic character of the term ‘nature’ and the active and changing 
processes of nonhuman nature makes it difficult to stabilise. By 
keeping the term ‘nature’ in flux, the city might be conceived of as 
natural space where relationships between nature, culture, and the 
humans and nonhumans who exist in-between can be written about 
in resistance to problematic dualisms. 

Taking cues from Whatmore (2006) and Braun (2005), [also employ 
the term ‘more-than-human’ to describe physical multispecies places. 
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Whatmore coined the term ‘more-than-human’ as an alternative to 
‘posthuman’, which suggests something that is to come after the 
human. Instead, Whatmore (2006) argues that the term ‘more-than- 
human’ acknowledges something that is beyond rather than after the 
human. Here, I use these terms in two distinct ways: ‘posthuman’ to 
refer to the philosophical body of work that builds on humanism and 
investigates the relationships between the human and nonhuman, 
and ‘more-than-human’ to refer to the application of posthumanist 
thought to physical places. 


Narratives for urban nature 


The use of narrative allows a development of environmental 
imaginaries, which Neimanis, Asberg, and Hayes (2015) argue are 
communal sites of negotiation and contest that work to reorient social 
values, material action, and interaction. Environmental imaginaries 
can encourage people to question their relationship with places and 
encourage the kinds of social values that drive alternative ways of 
living as ecological beings. Consequently, the narrative text becomes 
a way of linking the conceptualisation of nature with the everyday 
lived experiences of a wider audience. In fact, the nature writing 
tradition has always allowed for a blend of narrative discourses, 
including the scientific, philosophic, poetic, mythic, and personal, 
which make the underlying thinking more digestible for the reader. 
Robin Wall Kimmerer’s Braided Sweetgrass (2013) demonstrates 
how the knowledge produced through multiple modes of address 
might work together to increase understanding and care for the 
more-than-human. Kimmerer braids together scientific teachings 
(the knowledge of nonhuman others), non-fiction narrative (care 
and engagement with nonhuman others), and traditional Indigenous 
American stories (imaginaries of both destructive and beneficial 
other ways of living). Without one of these narrative strands, the 
teachings are incomplete, missing cerebral knowledge, care, or the 
ability to imagine another way forward. The resulting text might be 
seen as an expression of this ethic of care: ‘We may not have wings or 
leaves, but we humans do have words. Language is our gift and our 
responsibility. I’ve come to think of writing as an act of reciprocity 
with the living land’ (Kimmerer, 2013, p. 347). This combination 
of discourses demonstrates how multiple ways of thinking might 
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contribute to understandings of the nonhuman, the human, and the 
relationships between them. 

What is important to contemporary nature writers who seek 
to create more appropriate ways of writing about ‘nature’ is the 
experience involved in connecting with nonhuman nature as well as 
culture. In essence, the nature writer is expected to engage with place 
as part of the writing process. Kate Rigby argues: 


However the craft of nature writing might be conceived, there 
is a sense in which the nature writer is necessarily called to be a 
follower. Such writing, that is to say, necessarily follows nature: 
temporally, in that the natural world to which it refers is presumed 
to pre-exist the written text; normatively, in that this pre-existing 
natural world is implicitly valued more highly than the text 
which celebrates it; and mimetically, in that the text is expected to 
re-present this pre-existing and highly regarded natural world in 
some guise. (Rigby, 2006, p. 1) 


At first, this seems to suggest a linear process whereby the writer 
engages in experiences with nonhuman nature that ultimately lead to 
the practice of writing; however, nature writing (as Rigby concedes) 
is actually a manifold process, whereby the writer’s experience with 
place is in part already shaped by previous experiences, memory, texts 
with which they have engaged, cultural assumptions, and suggestions 
and signs presented to them upon entering a place (Rigby, 2006, p. 11; 
Ryan, 2011, pp. 44-48). Therefore, Rigby argues that: 


Rather than thinking of this primarily as a matter of mimesis, 
however, I suggest that such writing be considered, more broadly, 
as embodying a literary practice of response: as such, we can truly 
say that writing comes second, following on from the other’s call, 
while becoming in turn the locus of a new call, to and upon the 
reader. Called forth by particular more-than-human others, places 
and histories, our words are nonetheless cast into, and framed by, 
a human communicative context, necessarily responding also to 
the words of others of our own kind, whether written or spoken. 
(Rigby, 2006, pp. 10-11) 


The text therefore acts as expression of engagement with the 
world, but also provides readers with a means of experiencing 
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nature. Not only does the nature writer form preconceptions of 
nature through memory, culture, and literature, but the ways these 
notions shape the text also have an effect on readers’ constructions 
of nature. Some of these preconceptions of nature are brought about 
through problematic notions such as landscape and wilderness, 
as I will discuss. However, as writers set out to experience and 
then construct place within a text, it becomes possible to imagine 
and engage with nonhuman nature in new and embodied ways 
(Bayes, 2014, pp. 5-6). By instead drawing on terms such as terroir 
and ‘country’, the nature writer might be able to recognise and 
reimagine the human in relation to place within their texts, as I 
discuss later in this chapter. 

Moreover, ‘nature writing’ itself is a contested term. Scholars such 
as C.A. Cranston and Robert Zeller (2007, p. 8) and Mark Tredinnick 
(2003, p. 31) argue that ‘nature writing’ is a dismissive term, and that 
‘place-based writing’ might be a more appropriate label because it 
allows for the inclusion of many genres. More recently, the term 
‘literary ecology’ has been employed to describe the multiple forms, 
styles, and disciplines of texts discussed in ecocriticism (Schliephake, 
2015; Waldron & Friedman, 2013). Conversely, Jason Cowley (2008) 
suggests that nature writing can include a variety of genres and texts 
about a range of subjects. In this book, I use the term ‘nature writing’ 
in reference to the established body of literature it encompasses, 
as well as to emphasise the way these texts foreground nonhuman 
nature. 

However, nature writing has largely been a literature focused 
on areas outside of the city. Arnold et al. (1999) surveyed the field 
of ecocritical study and literature written about the environment 
not long after ecocriticism began to gain traction in the 1990s. At 
the time, they identified three areas that they felt needed further 
discussion: urban nature writing; a focus on a wider range of texts 
including fiction; and expanding the focus to include texts and 
ecocritics outside Euro-America (Arnold et al., 1999). A more recent 
study (Bracke, 2013) found that, despite this call for expansion in 
1999, urban areas in ecocritical and nature writing remain largely 
unexplored and require further consideration. 

Two publications that have sought to expand nature writing are 
The New Nature Writing (Cowley, 2008) and Terrell Dixon’s City 
Wilds (2002). Both anthologies address some of the issues raised in 
Arnold et al.’s “Forum on Literatures of the Environment’. Cowley 
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(2008, p. 10) describes traditional nature writing as romantic, pastoral 
wanderings, while stating that ‘new nature writing’ approaches nature 
in unorthodox and experimental ways. All the articles published as 
part of The New Nature Writing (2008) anthology are first-person 
narratives, giving the writer’s voice a privileged presence within the 
texts and highlighting a subjective experience of ‘nature’. Many pieces 
are autobiographical or creative non-fiction in style — approaches that 
have become fashionable and somewhat dominant in nature writing. 
However, other ways of writing about nature were included: graphic 
fiction, poetry, photographic memoir, and fiction. 

The dominant use of the first-person essay in nature writing 
comes partly from the tradition of writing natural histories. Thomas 
Lyon (2001, p. 20) describes the nature essay as having three main 
dimensions: ‘natural history information, personal responses to 
nature, and philosophical interpretations of nature’. The use of 
the subjective first-person essay allows nature writers to draw 
attention to human destruction, ask questions about how we live 
with nonhumans, and develop greater understanding of place. In 
addition, writers of non-fiction bear witness to place: 


Mostly this literature of nature is framed by the authors’ own 
experience of geography. Without a personal presence nothing 
may be witnessed. But when the writing is good, the work, you 
feel, is not really about the author. It is about a place — and its 
meaning for one writer. (Tredinnick, 2003, p. 33) 


This bearing witness has allowed for a cross-checking of information. 
As Don Scheese (2002) argues, the non-fiction writer can’t hide in 
speculation, but must locate the narrative in place to confirm or 
correct knowledge. This form of writing has played an important 
part in developing understandings of nature, but fiction can also 
contribute to knowledge of nature—culture relationships. The ability 
of fiction to abstract and simulate complex social and ecological 
phenomena means it offers a way to examine problems, test out 
solutions, and construct experiences for readers that pay attention to 
unexamined realities. 

One important goal for nature writing is recognised by Lydia 
Peelle (qtd. in Cowley, 2008, p. 12). She stresses the need for nature 
writers to connect with nature in ways that go beyond scientific 
objectivity and observation: 
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The new nature writing ... has got to be couched in stories — 
whether fiction or non-fiction — where we as humans are present. 
Not only as observers, but as intrinsic elements. In my thinking, it 
is the tradition of the false notion of separation that has caused us 
so many problems and led to so much environmental degradation. 
I believe that it is our great challenge in the twenty-first century 
to remake the connection. 


Here, Peelle raises the importance of exploring nature in urban 
environments as well as rural and wild places. The separation of 
nature and culture can be seen most prominently in the tradition of 
nature writing, where nature has often been discussed away from 
highly built-up areas. Gina Mercer argues that successful new nature 
writing places people back into the environment: 


It is writing which shows a passionate consciousness of our 
belonging to, and interaction with, the natural world. This kind 
of writing doesn’t separate human from animal, it shows a deep 
understanding of the fact that we too are ‘just’ animals with all 
the implications of that in terms of how we live on the planet. 
These writers, when they speak of ‘water issues’ don’t think 
of that as an external problem to be solved by bureaucrats on 
planning committees. These writers profoundly remember that 
our bodies are composed of 70% water, so if the planet has ‘water 
issues’ then that is an issue for every individual — we can’t split 
ourselves off from it and treat it as remote and somehow separate. 
(Mercer, 2011, n. pag.) 


This reconception of nature writing shows that it is possible to 
include fictional and non-fictional narratives about urban, rural, 
and wild places. Therefore, nature writing might be defined not as a 
proscribed form, but rather through its express goals to understand 
and connect with the nonhuman through writing. 

The second anthology of new nature writing, City Wilds, directly 
addresses the need for an urban nature writing. Dixon (2002, pp. xii- 
xiii) says that while those who live in the city may foster a concern 
for rural and wild landscapes, often the nature of the city itself 
is ignored. Environmental destruction within cities has become 
commonplace, allowing cities to expand and progress at the expense 
of nature. In choosing pieces for the City Wilds anthology, Dixon 
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(2002, p. xvi) suggests that he was more concerned with the way 
writers engaged with urban nature than any particular style. Urban 
nature has been given prominence in these stories rather than being 
reserved for setting, background, or a point of casual reference. A 
range of creative non-fiction as well as fictional pieces are included, 
with care taken to incorporate pieces from writers of various nation- 
alities and backgrounds, and stories featuring a wide variety of 
places. 

Dixon (2002, p. xvi) observes that fiction is important to 
understandings of urban nature, as it provides diversity in styles 
and ideologies and allows for a wider scope of imaginative freedom. 
Literature can serve to ‘transcend and undermine the frameworks 
posed by dry scientific or cultural theory, expressing and testing 
inherent tensions and contradictions within a de-pragmatised 
discourse’ (Schliephake, 2015, p. 199). Multiple truths merge in 
fiction, and the authority of knowing or understanding nature can 
be questioned. This is partly because fiction can be explicit about 
the construction of nature. Annette Kolodny argues that ‘the final 
written account is inevitably partial and contrived, a shaping and 
reshaping of whatever the actual raw experience might have been’ 
(qtd. in Dobrin & Keller, 2012, p. 9). Even in non-fiction, the written 
performance of place is a reshaping; however, fiction makes this 
process more obvious with the added dimension of imagining other 
ways of being. Schliephake (2015, p. 205) argues that ‘literature itself 
can be seen as a mode of ecological thinking, where disciplinary 
gaps are transcended and alternative visions of living with and in 
an environment that encompasses both the human and non-human 
can be explored’. Nature writing reconsiders a dynamic and agential 
world in which humans are also remade, enriched, and resituated in 
an ecological community (Kelly, 2011, p. 6; Plumwood, 2009, p. 119). 

One story in the City Wilds anthology that demonstrates how 
a fiction writer may successfully discuss the complexity of urban 
nature is ‘Bottles of Beaujolais’ by David Wong Louie, described 
in Dixon’s introduction as a ‘complex environmental fable’ (p. 47). 
The unnamed protagonist is responsible for an otter, which has been 
displaced from his natural environment and housed in the shop 
window of a sashimi bar. The otter, called Mushimono, has been 
placed within an environment created to mimic his home, complete 
with a faux natural climate that the protagonist generates. At the 
beginning of the story, the complicated processes of nature have 
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been mastered, scientifically explained, and re-created. By the end, 
however, the protagonist and his love interest Peg/Luna find the 
artificial climate lacking. While on a date, the protagonist attempts 
to transform Mushimono’s tank from a night in the middle of winter 
into a summer’s day only to find the climate outside imposing. 
This attempt to create an artificial version of the environment only 
to find it lacking is mirrored when the protagonist and Peg/Luna 
make wine. The protagonist had earlier cut his hand while preparing 
sushi and he and his date decide to mix his blood with saki (sake) 
in an attempt to make something resembling red wine. However, 
something goes wrong in the process and the protagonist finds the 
wine transformed: 


I picked up the bowl and was horrified by what I saw. The contents 
had been retranslated by the suns. The blood had coagulated into 
a cinnamon crust, sealing in the saki underneath. (Louie, qtd. in 
Dixon, 2002, p. 58) 


So, the wine, which at first appears to be just like Beaujolais, is 
revealed to be a kind of monstrous creation lacking the essential 
qualities of real wine. The story suggests that the real Beaujolais wine 
captures something of the terroir in which it was made, an inherent 
component that cannot be manufactured. The characters often refer 
to Beaujolais as the wine of summer. The image of Edouard Manet’s 
painting Le Déjeuner sur herbe is used to represent the symbolic 
importance of the wine, invoking images of summer holidays, 
picnics in the grass, and the French countryside. The protagonist 
and Peg/Luna find they are unable to re-create either the wine or the 
French summer and at the end of the story they retreat outside with 
Mushimono, into the real nature of the city: 


‘Central Park,’ I told the cabbie. “To the lake where you rent those 
boats in the summer, you know, where the ducks live’. ... The cab 
swerved uptown. Snow kept falling. It covered the city, softening 
edges, blurring lines. But I had never seen things any clearer than 
I did that night. Blizzard-force gusts made our journey difficult. I 
told the cabbie not to rush. We could not outrace the storm. There 
would be snow, plenty of snow. I knew by daybreak the snow 
would turn to rain and by noon it would all be forgotten. (Louie, 
qtd. in Dixon, 2002, p. 60) 
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Realising that the created environment in Mushimono’s tank is 
missing the essential character of the real place, the protagonist takes 
the otter back to the park. This story captures the complexity of 
living in the city, a place where natural and cultural entities engage, 
co-operate, and come into conflict. Louie reminds us that nature is 
ever-present in our cities. However, his story can also be read as a 
cautionary tale that questions the ability of humans to control and 
reproduce nature through technology. 

Fiction writers do not just represent nonhuman nature but are 
capable of reimagining cities and natural/cultural relationships. By 
broadening the nature writing genre, as Cowley suggests, writers 
can more freely examine urban nature and extend understandings. 
The inclusion of fiction in a broader genre of nature writing means 
multiple forms may be held up together, as parts of an ongoing conver- 
sation. By drawing on multiple disciplines and engaging multiple 
perspectives in texts, nature writing can serve to question traditional 
notions and authorities of knowing. While writers have explored 
ecological problems and understandings of nature in literature before, 
often these contributions can be missed, as Tim Winton suggests: 


Literature has been quarantined from other disciplines for so long. 
My suspicion is that my public work as an activist has alerted 
some critics and scholars to the role of the environment in my 
fiction, but very few saw that strand of thought in the work itself 
until very recently. (qtd. in Vidussi, 2014, p. 118) 


The increased interest in relationships between nature and literature 
has no doubt also brought to readers, writers, and scholars a new 
awareness of how writing can and does engage with place. Examining 
fictional narratives within the broader context of nature writing 
provides a space to consider how this body of work broadens public 
awareness of environmental issues and how it might encourage care 
for the nonhuman. 


Place and space 
To write about cities as places, it is necessary to discuss the 


complexities of the term ‘place’ and the associated term ‘space’. 
Lawrence Buell (2005) defines place by its contrast with space. In an 
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effort to address the privileged position that space has been given in 
dichotomous thinking, Buell theorises place as being value-laden, 
while space becomes the empty counterpart (2005, pp. 64—65). Place, 
Buell argues, is what we attach ourselves to and imbue with cultural 
significance. Our memories and histories are written onto place, not 
space. In contrast, space is described as an abstract concept, empty 
of both physicality and meaning (Buell, 2005, pp. 64-65). But this 
way of thinking could easily lead to an inversion of the Western 
dichotomy of space/place, where place would simply become more 
valued than space. 

For this reason, de Certeau’s (1984) theory of place makes an 
important contribution to the discussion. For de Certeau (1984, 
pp. 91-110), the distinction between place and space is an issue of 
movement. Place concerns the arrangement of entities distributed 
in an area and the coexisting relationships formed by their configu- 
rations. There is an implied stability to place. Space, de Certeau 
(1984, p . 98) writes, is an acting out of places. The movement of 
entities eae an area feels out direction, speed, and time variables 
that create space. 

For Doreen Massey (2005), de Certeau doesn’t push the concepts 
of place and space far enough. Both space and place are ever changing. 
For Massey (2005, p. 130), space is characterised by the simultaneity 
of intersecting trajectories while places are events — collections of 
stories in a particular location and at a particular point in time. 
Massey’s conception of place and space supports an idea of nature as 
a series of processes, situated in spatial but also temporal experience. 
This is important for understanding cities as places: ‘Rather than 
bounded spaces, cities are best seen as “polyrhythmic” assemblages 
composed of multiple networks stretched across space and time in 
which humans and nonhumans are inextricably entangled’ (Braun, 
2005, p. 644). Braun’s sense of cities as spatio-temporal networks 
mirrors Massey’s concept of meeting trajectories. 

Movement is central to Massey’s conception of place and space. 
Place requires a recognition that even geographies change over time 
as continents rise and fall, as well as inch towards or away from other 
land masses (Massey, 2005, p. 57). The stability and even location of 
place is brought into question. Massey (2005, p. 57) argues that this 
constant movement means that places are invariably always moving 
on, as humans and cultures are always in motion. As Sidney Dobrin 
and Christopher Keller (2012, p. 2) argue, ‘Places are not static, reified 
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things but instead are open-ended, contradictory processes’. So, the 
places we remember are not the same places to which we return. In 
this sense, we are always interacting with places in flux, as multiple 
entities affect and are affected by these relationships. 

Reconfiguring the ideas of place and space also has implications 
for how we write about environments and nonhuman others. 
Springgay and Truman (2017, p. 18) argue that ‘if space is open and 
place cannot be assigned a prior location, then we need different ways 
to articulate place-making’. A recognition of the changing liveliness 
of place might be represented in writing through the language that 
is used to describe these entities. As Kimmerer (2013, p. 55) discovers 
by learning her Indigenous language, Potawatomi, the way places 
are spoken about impacts the way we understand those places and 
nonhuman others: 


A bay is a noun only if water is dead. When bay is a noun, it is 
defined by humans, trapped between its shores and contained by 
the word ... “Io be a bay’ holds the wonder that, for this moment, 
the living water has decided to shelter itself between these shores, 
conversing with cedar roots and a flock of baby mergansers. 


By reimagining place as an event and recognising the fluidity 
of environments, narratives might embody the more-than-human 
nature of the city and recognise the urban as a multispecies 
assemblage. Nature is given agency as the trajectories of humans and 
nonhumans are taken into account and brought into relation. This 
way of thinking about space and place gives them equal importance 
and provides a more embodied sense of these concepts. By refocusing 
on movement and spatio-temporal experience as opposed to cultural 
significance, both natural processes and cultural practices (including 
attributing value to place) are included in notions of place and space. 


Terroir 


Terroir can be used to reimagine places in more embodied ways. As 
with the term ‘landscape’, terroir describes the human use of the 
land but emphasises the physicality of the human in place rather than 
the conceptual abstraction of the human as suggested in the term 
landscape, as I will demonstrate. ‘Landscape’ is one of the concepts 


THE LANGUAGE OF URBAN NATURE 61 


that has powerfully shaped Western ideas and attitudes towards 
nature. In the Western cultural tradition, the term ‘landscape’ was 
used to describe a style of painting, formed during the Romantic 
Movement, which depicted rural and wild places — both real and 
imagined (Buell, 2005, p. 142). Romantic notions of landscape allow 
a cultural framing of the natural world, both literally and concep- 
tually — literally in that particular scenes of nature were constructed 
to fit within a frame (as a view from a window or a painting) and 
conceptually as this allowed for particular cultural understandings 
of nature to emerge that related to notions of order, symmetry, 
harmony, and composition (Adam, 1998; Soper, 1995). The notion 
of landscape was also connected with the sculpting of physical land, 
which was often seen as an ‘improvement’ of nature and sought to 
present an Edenic wilderness that was aesthetically pleasing, tidy, 
and suggestive of an original or pure nature as presented in the 
Garden of Eden narrative (Merchant, 2003, p. 118). These notions 
of landscape were entrenched in much nature writing of the period 
and continue to influence current notions of nature/place (Buell, 
2005). However, the Romantic Movement was also a response to 
the exploitation of natural resources and loss of untamed nature in 
an age of technological innovation (Adam, 1998, p. 27). Soper (1995, 
p. 25) argues that ‘untamed nature begins to figure as a positive and 
redemptive power only at the point where human mastery over its 
forces is extensive enough to be experienced as itself a source of 
danger and alienation’. 

Similarly, the current environmental crisis can be seen as a driving 
force for new fields, such as ecocriticism, to emerge. However, 
many ecocritics and other contemporary academics who research 
nature—culture relationships see this idea of ‘nature as a redemptive 
force’ as problematic, because it suggests that a pristine nature exists 
and can provide a solution to cultural problems (Arnold et al., 1999, 
pp. 1097-98; Ross, 1993, p. 111). Instead, ecocriticism seeks to learn 
from flaws in previous environmental movements with a view to 
addressing dualisms such as nature/culture, urban/rural, and body/ 
mind (Soper, 1995). Jonathan Levin (in Arnold et al., 1999, p. 1098) 
suggests that rather than choosing between nature and culture, 
ecocritics should focus on how the human fits into and impacts 
this natural/cultural world. As a result of ecocriticism’s renego- 
tiation of nature-culture relationships, contemporary use of the 
term ‘landscape’ is no longer limited to the descriptions of wild or 
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aesthetically pleasing areas, but can be applied to rural and urban 
areas, places that aren’t necessarily aesthetically pleasing and places 
where views may be obscured as well as panoramic (Buell, 2005, 
p. 142). 

Terroir is a complex term used to describe the distinctive 
relationships between cultural and natural elements as they exist 
within each particular area. Each region or terroir is seen as having a 
unique set of characteristics, including its climate, soil composition, 
topology, cultural and agricultural practices, and people (Gade, 2004, 
p- 849). According to appellation laws and policies, these unique 
arrangements are able to produce unique products. Timothy Tomasik 
(2001, pp. 523-24) argues that as well as being used in reference to 
particular wines or cheese, terroir is also used to describe a person’s 
accent or a localised turn of phrase. However, there are some aspects 
of this term that need to be addressed also. As Dolan (2020) shows, the 
term terroir emerged out of early modern practices of winegrowing in 
Europe when the word ‘race’ was used interchangeably with the new 
term terroir and described the characteristics of wine that linked it to 
a particular place and time. This association between race and terroir 
has led to several problematic aspects, including ethnocentric ideas 
about who and what belongs in place. This is reinforced by the protec- 
tionist practices of enclosure and private ownership that are meant to 
‘protect’ the terroir. However, Dolan (2020) demonstrates the ways 
that products such as wine produced in one place continue to change 
through the manufacturing and improving processes as additives are 
mixed in, as well as over the life of wine as it begins to deteriorate or 
be made into other products. In addition, the complexity of growing 
crops like grapes through grafting vines onto disease-resistant root 
stock, the mixing of soil with manure and compost, and the migration 
of humans and nonhumans as well as climate change all work to 
question the ‘purity’ of place. Therefore, Dolan (2020) cautions that 
terroir should not be thought of as a stable condition but as something 
that changes over time as plants, humans, and other animals are 
introduced to places, and as soils are changed through the processes 
of industrialisation, migration, and climate change. 

I introduce the term terroir here not in order to evaluate its 
usefulness as a geographical tool; instead, I borrow it from its 
original context in an attempt to unsettle the idea of landscape and 
reimagine it as an inclusion of natural and cultural entities. While 
this borrowing may have been seen by de Certeau as a ‘poaching’ 
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(displacing) of the term, as Tomasik (2001, pp. 521-22) argues, there 
is no appropriate word invthe English language that sufficiently 
parallels its meaning and so the use of the French word is necessary. 
Tomasik (2001, p. 540) also borrows the word in his translation of de 
Certeau’s work, reasoning that ‘poaching’ might also be a means of 
making something ‘digestible’ for the reader. 

Applying the term terroir to the land through a posthumanist 
lens, allows the word to take on specific meanings. Terroir becomes 
a relational concept that describes how humans, nonhumans, and 
matters engage with each other in a particular time and location so 
that locales come to be seen as embodied by both natural and cultural 
elements. This makes terroir a particularly useful concept for writing 
posthumanist narratives about place/nature. With terroir, the focus 
is shifted from the Romantic figure gazing upon the land from the 
outside to a person who is an active part of the cultural and natural 
processes that shape places. As writers set out to experience and then 
construct place within a text, it would become possible to imagine 
and engage with nonhuman nature in relational and embodied ways 
(Bayes, 2014, pp. 5-6). 

Landscape is often evoked in writings that discuss nature. Both 
John Wylie (2010) and Barry Lopez (1989) explore ways of writing 
about landscape by addressing the separation between inner self 
and outer landscape, an issue linked to the disembodied gaze that 
underlies conceptions of landscape. Wylie attempts to address this 
separation by using personal narrative, drawing on Jean-Luc Nancy’s 
theory of estrangement and Irish writer Tim Robinson’s poetry. 
Wylie critiques the position of phenomenology in discussions of 
landscape and addresses notions of estrangement and ‘uncanny’ 
experience as a counterpoint. He uses personal narrative as a point of 
entry to this debate though admits his lack of knowledge in literary 
matters: 


Down on the beach I didn’t know which way to look, at this or 
that aspect of the scene, at small things close to hand, or out into 
the middle distances — out over the sea, for example, whose entire 
surface was glowing salmon pink and mercury silver, a sight the 
like of which I had never seen before. (Wylie, 2010, p. 52) 


These reflections of his experiences enter into Romantic conceptions 
of landscape, using only visual descriptions of nonhuman nature, and 
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positioning Wylie as ‘other’. He discusses this dual struggle (both 
personal and academic) in forming a phenomenological connection 
with his surroundings, a ‘being-within-the-world’ (Wylie, 2010, 
p. 46). 

Wylie’s sense of ambiguous distance from his surroundings may 
stem from his own conception of landscape as an entity to be 
gazed upon by either a ‘domestic’ and ‘rooted dweller’ or ‘nomadic’ 
traveller. He resolves this struggle between inside and outside, 
belonging and estrangement by positioning himself between the two. 
He concludes that writing about landscape is writing as a form of 
absence even while being in the midst of landscape. For Wylie, even 
the dweller whom he views as an insider is ‘other’ to the landscape, 
so the separation between nature and culture remains unresolved 
and unresolvable here. I use this work as a reference point to show 
that in contemporary Western thought, the concept of landscape 
still resonates with eighteenth-century conceptions that separate 
nonhuman nature and human culture. 

By contrast, Buell (2005) critiques the work of deep ecologists 
and phenomenologists, such as Martin Heidegger, who believe that 
a concern for nonhuman nature is better addressed through the 
practice of ‘dwelling’. With reference to Heidegger, Buell (2005, 
pp. 63-71) suggests that to ‘dwell’ is to form an intimate attachment 
to a single region. A distinction must, of course, be drawn between 
these phenomenological meanings and alternative contemporary 
uses, where the term ‘dwell’ might be employed to describe the 
attachments formed with multiple places by those living or working 
in them — however momentarily. Buell (2005, p. 69) also disagrees 
with the practice of regionalism implied by the notion of phenom- 
enological dwelling, arguing that writers who travel, such as Lopez, 
are able to exercise as much concern for nonhuman nature as those 
who dwell. 

What links the work of Wylie and Lopez is their participation in 
travel and the response this generates to notions of inside and outside. 
Ideas of travel are negotiated differently by Wylie and Lopez: Wylie 
(2010, pp. 50-51) embarks on a journey to a place near his childhood 
home, calling himself a tourist and suggesting the landscape to 
be ‘inaccessible’ to those who do not dwell there; Lopez (1989, 
pp. 87-92), rather than consigning himself to the role of outsider, 
finds ways of connecting with place through narrative. The potential 
of travel, as conceived by Lopez, is a way of narrating landscapes 
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through movement, unsettling place, creating space, and allowing an 
interaction with nature and culture. 

Lopez (1989, p. 89) uses travel and personal narrative in an 
attempt to reimagine how self and landscape might connect. He 
describes two landscapes, the inner landscape of the self and the 
outer landscape of nature. This outer landscape includes both the 
sight and the sensorial experience of the land. He writes about these 
experiences in terms of the relationships that exist between the 
human and the natural/cultural elements of a particular place. The 
inner landscape is a projection of the outer landscape, but within a 
person (Lopez 1989, p. 89). In this way, Lopez believes that the places 
in which we live and those we travel through become part of us, 
influencing our understandings of the relationships that exist in the 
landscape and our attitudes towards nature and culture. This view 
of landscape evokes ideas of embodied experience that parallel the 
notion of terroir. 

Lopez (1989) also addresses the conflict between factual accounts 
in the naturalist tradition and fictional accounts of nature. He 
dismisses the idea that one form of writing may be a better represen- 
tation of nature or better at advocating connections between nature 
and culture. Instead, he describes the difference not between fact 
and fiction, but between ‘authentic’ and ‘inauthentic’ stories (Lopez, 
1989, p. 93). He describes an authentic story as being able to 
accurately capture the relationships present within the landscape 
while maintaining that an inauthentic narrative denies these 
relationships (Lopez, 1989, p. 93). While the idea of authenticity is 
problematic, Lopez’s considerations open up possibilities for other 
ways of writing about nature. 


Country 


Early Australian writing reflected some of the colonial ideas about 
Australian nature, often associated with resilience and endurance 
in difficult circumstances, but also reinforced the concept of 
terra nullius, the empty country. Some contemporary Australian 
writing still tends to reflect a sublime and sometimes Romantic 
idea of nature — that it is awe-inspiring, but also dangerous. 
Despite this, Australian writing has the potential to contribute 
new perspectives to international debates about nature writing and 
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ecocriticism, an area often dominated by American and European 
voices. Not only can Australian writing add to a growing body 
of work that questions ideas of wilderness and landscape, but the 
Australian context is a useful place to think about the renegotiation 
of relationships between people and place. Australian nature doesn’t 
always allow us to stand back and gaze upon it in the Romantic 
tradition — especially in places like Queensland, where nature can 
be intrusive. Bats occupy residential neighbourhoods and propagate 
palm trees by digesting and depositing seeds, birds attack or steal 
people’s food, and fast-growing vegetation can engulf neglected 
structures very quickly. This disturbs the Romantic gaze and forces 
people into sometimes unwanted, yet embodied relationships with 
nature. Meanwhile, consideration of the long-standing connections 
between the First Nations communities and country can disrupt 
ideas of wild, pristine, or untouched nature and interrogate ideas of 
nature, culture, and the place of humans. 

I attend to considerations of postcolonialism since it is important 
to address these implications for writing in and about Australia. 
In this book, I use the term ‘First Nations people/s’ to refer to the 
diversity of Aboriginal and Torres Strait Islander groups that live 
across the Australian continent except where certain authors prefer 
another term. Terms such as ‘Indigenous’ and ‘Aboriginal’ are 
considered offensive by some groups since they originated in the 
colonial period and homogenise more than 300 separate cultural and 
language groups in Australia (Peters & Mica, 2017; Martin, 2017; 
Smith, 2021, pp. 6-7). However, global Indigenous rights movements 
draw together many groups in order to encourage policy and legal 
and social reform and many groups have had to fight to be recognised 
as part of these movements (Smith, 2021). In addition, some First 
Nations people self-identify as Black, Indigenous, or Aboriginal and 
so I try to use the preferred terms where appropriate. For example, 
‘Indigenous’ is by far the most common term used in the research 
field of Indigenous studies and is used to describe Indigenous 
knowledges and Indigenous research methods. When referring to 
specific groups, I use the preferred nation, group, tribe, or language 
name. However, when referring to global-wide peoples who were the 
original inhabitants of the land on which they live and who are now 
marginalised, I use the term ‘Indigenous peoples’, with a capital ‘T’, 
but when referring to indigeneity in general terms I use a lower-case 
‘P? (Smith, 2021). 
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For First Nations people, country is never empty, but rather 
‘alive with cultural presence’ (Salleh, 1997, p. 120). The notion of 
wilderness, like terra nullius, denies the presence of First Nations 
people in country and reinforces the separation of nature from 
culture. This denial of the presence of First Nations people has led 
to violence, dispossession of people from their land, and the denial 
of cultural participation (Kelly, 2011; Salleh, 1997). The exclusion of 
First Nations people from the development of cities and a long-held 
denial of First Nations land ownership in Australia has also meant 
an exclusion of the cultural knowledge which resides in the land on 
which cities are built (Giblett, 2011). Noelene Kelly (2011) argues 
that writers must at least acknowledge the Indigenous history of 
countries within their work: 


For settler Australians, representing the land from a position of 
knowledge and intimacy in the way that nature writing requires, 
is clearly problematised when that same land is the site of 
Indigenous dispossession and ongoing regimes of violence, social 
marginalisation and economic disadvantage. (Kelly, 2011, p. 3) 


By acknowledging this history, nature writers can work to disrupt 
narratives of terra nullius and at the same time contribute to 
understandings of people and place. Nature writing can also serve 
to deepen settler relationships with land by developing identification 
with and a sense of belonging to place: ‘In Australia, where the land 
has for millennia been invoked through poetic address, been known 
and communed with through visceral and embodied interaction, 
nature writing is potentially one access point for settlers seeking a 
similar communicative exchange’ (Kelly, 2011, p. 9). It is important 
to note that Kelly is not suggesting that settlers can have the same 
relationship with the land as First Nations people, but rather that 
poetics can allow a greater understanding of and connection with 
place, and ultimately lead to less-damaging relationships with the 
land. As Kimmerer (2013) argues, we are all indigenous to somewhere 
and being indigenous means cultivating a reciprocal relationship 
to the land. Concepts such as country and terroir can be used to 
renegotiate ideas of landscape in fiction, and construct narratives 
that are sensitive to both cultural and natural changes in urban 
environments. 
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The Anthropocene 


The term ‘Anthropocene’ has been suggested to describe the contem- 
porary geologic age in which human activities have profoundly 
impacted environments, and can be seen in the geologic layer as 
materials such as plastics and traces of climactic change and other 
pollutants accumulate. While this term can help to describe this 
moment in history of particularly destructive human action, it also 
reinforces the separation of human and nonhuman by building on 
imaginaries related to the ravaged Mother Earth trope. As Bezan 
argues: 


While the ravaged mother-earth trope is familiar, this figurative 
construction reinforces a heteronormative logic that construes 
nature as a body subject to violation. The framing of this problem 
has been set: it has been well-established that the initial consti- 
tution of the scientific board responsible for coining the term 
‘Anthropocene’ was largely composed of male scientists. (Bezan, 


2021, P. 77) 


In addition to considerations about the gendered nature of this 
imaginary, it also reinscribes dominant Western relationships with 
the nonhuman: 


Locally informed responses to global environmental crises 
cannot be constructed without first deconstructing the univer- 
salist and Eurocentric framing of the Anthropocene that often 
sidesteps questions of race, colonialism, and slavery and blunts 
the distinctions between ‘people, nations, and collectives’ whose 
experiences of human-environmental relations have developed 


differently. (Zong, 2020, p. 105) 
Kimmerer explains this further: 


It is, of course, undeniable that the human species has caused 
great disruption — indeed, of geologic proportion. But to declare 
the Age of the Anthropocene smacks of the terrible arrogance 
that got us into this predicament ... It is a fatal error to think 
that we are in charge; the instructive myths of most every culture 
hold that lesson. If we don’t remember that, Pm sure that the 
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viruses will be happy to remind us. I don’t believe that we are 
entering the Anthropocene, but that we are living in a transient 
period of profoundly painful error and correction on our way 
to a humbler consideration of ourselves. In the geologic scope of 
things, the Industrial Revolution that fueled the expansion of the 
exploitative, mechanistic worldview was only an eye blink ago. 
For eons before that, there was a long time on this planet when 
humans lived well, in relative homeostasis with biotic processes, 
embodying a worldview of reciprocity that was simultaneously 
material and spiritual. There was a time when we considered 
ourselves the ‘younger brothers of creation, not the masters of the 
universe. (Kimmerer, 2014, p. 23) 


The Anthropocene is not yet an officially recognised age in geology, 
but it is often used as shorthand to refer to the many current 
destructive human forces that are shaping the world, including fossil 
fuel emissions, increased consumption and waste, plastic and chemical 
pollution, and the sixth great extinction event. However, by placing 
humans at the centre of our geologic age, this term reinforces anthro- 
pocentric notions of our relationship to others. Several other terms 
have therefore been suggested to decentre the human while still being 
able to describe this time of destruction, including the Capitalocene, 
Plantationocene, the Symbiocene, and the Chthulucene. Each of these 
terms seeks to address some of the concerns with the original term. 
Capitalocene was suggested to highlight the ways in which capitalism 
as a social structure has largely been responsible for supporting this 
environmental destruction and places the start of this in the fifteenth 
century with the rise of European colonialism (Turner, 2021). Closely 
related to this, the Plantationocene seeks to acknowledge the many 
ways by which race has played a role in environmental destruction: 


Plantation worlds, both past and present, offer a powerful 
reminder that environmental problems cannot be decoupled from 
histories of colonialism, capitalism, and racism that have made 
some human beings more vulnerable than others to warming 
temperatures, rising seas, toxic exposures, and land dispossession 
occurring across the globe. (Moore et al., 2019) 


These two terms seek to describe the current condition through 
damaging pasts. However, Haraway (2015) argues that we also need 
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terms that capture possible futures. Albrecht (2020) coined the 
term Symbiocene to counter the phenomenon he terms solastalgia 
— the feeling of environmental displacement that comes with the 
destruction of ecology and country. According to Albrecht: 


The Symbiocene provides a vision of a desirable future state 
toward which social change can be directed. Without a meme 
that gives generously of optimism, no current generation will 
be able to simultaneously critique the status quo and be in the 
vanguard of change toward that desirable future. I have defined 
the Symbiocene as: a period in the history of humanity on this 
Earth, [which] will be characterized by human intelligence and 
praxis that replicate the symbiotic and mutually reinforcing 
life-reproducing forms and processes found in living systems. 
This period of human existence will be a positive affirmation of 
life, and it offers the possibility of the complete re-integration of 
the human body, psyche and culture with the rest of life. The path 
to avoiding yet more solastalgia, and other negative psychoterratic 
Earth emotions that damage the psyche, must take us into the 
Symbiocene. (Albrecht, 2020, pp. 21-22) 


In addition, Haraway’s term Chthulucene, that at first seems 
to be a feminist and posthumanist (or compost-ist) version of 
H.P. Lovecraft’s Cthulhu, is instead named ‘after the diverse 
earth-wide tentacular powers and forces and collected things’ which 
‘entangles myriad temporalities and spatialities and myriad intra- 
active entities-in-assemblages — including the more-than-human, 
other-than-human, inhuman, and human-as humus’ (Haraway, 2015, 
p. 160). While the Capitalocene and Plantationocene seek to highlight 
human destruction, the terms Symbiocene and Chthulucene seek to 
reimagine the current epoch in ways that decentre the human and 
remind us that, despite the human impact on the world, humans 
are part of a much bigger system of physical but also cultural 
and emotional relationships with human and nonhuman others, 
ecological materialities, and environmental phenomena. 

In writing this chapter, I find myself continually directed towards 
movement in response to the failure of stasis. A recognition of the 
fluidity of environments allows texts to become more inclusive 
of human culture and nonhuman nature. This book sets out to 
question the way we think, write, and live with place and the 
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nonhuman to arrive at a conception of urban nature that is flexible, 
reflecting complex relationships as opposed to simplified represen- 
tations, and avoiding stasis. In some circumstances, current terms 
might be reconceptualised in order to address these concerns, while 
in others the use of new terms and new ways of representing the 
nonhuman through language is necessary. Terms such as ‘space’, 
‘place’, and ‘nature’ might be reconceptualised in posthumanist ways 
that account for the fluidity of physical places, since these terms are 
already flexible in their meanings and therefore allow for new ways 
of applying them to more-than-human contexts. In particular, a 
reframing of the term ‘nature’ through a critical posthumanist lens 
enables a rethinking of the language used to describe the nonhuman. 
The terms ‘more-than-human’, ‘nonhuman’, and ‘companion species’ 
clarify what ‘nature’ is being discussed and recognise that humans 
and nonhumans exist in complex and entangled ways in urban spaces. 
Nonhuman entities such as bodies of water and land formations 
might also be described using ‘to be’ verbs rather than nouns, in 
recognition of the ways these entities are continually changing. 
This further emphasises the agency of nonhuman others. However, 
in the case of terms such as ‘landscape’ and ‘wilderness’, which are 
associated with unpeopled places and therefore continue to reinforce 
the separation of human and nonhuman, nature and culture, and 
nature and the urban, new terms with new associations might be 
used in their place. The term terroir describes a more embodied sense 
of place, while the term ‘country’ replaces the human and recognises 
that humans have always been embedded in particular places, times, 
and ecosystems. What links all of these theoretical and semantic 
considerations is a recognition of the agency of the nonhuman and 
the vibrancy of matter. In the following chapters, I will take up these 
considerations through the investigation of particular urban places 
and their literary representations, as well as how writers, researchers, 
and activists might work to reconsider the ways in which these places 
are represented through written narrative. 


CHAPTER TWO 


Writers who venture 


Posthuman methodologies 


This chapter examines embodied research methods, and the ways 
writers can use embodied methods to explore human—nonhuman 
relationships in their texts. The role of walking in the writing 
process has been well documented from Thoreau’s rural wanderings 
to Benjamin’s urban flaneur. However, writers employ a range of 
embodied methods — including gardening, surfing, and swimming — 
in addition to walking, which allow them to engage with ecologies 
and nonhuman others as part of the writing process. I examine these 
activities as critical methods for writing practice as well as providing 
some insights from authors about what impact these activities have 
on the resulting texts. If these methods are employed with a critical 
posthuman lens as part of the writing process, there is potential for 
the resulting narratives to create new environmental imaginaries of 
the city. In addition, fields beyond the arts, such as geography and 
urban studies, have embraced arts-based practices in recent years as 
a research method to study place and I will touch on some of the 
broader applications of writing as praxis in place-based study. 

This chapter seeks to question the binary set up between theory 
and practice by drawing on the concepts of situated knowledges 
and lived experience with reference to Estelle Barrett (2007) and 
Donna Haraway (1988, 1991), concepts that extend ideas from 
phenomenology as conceived by Maurice Merleau-Ponty (2012), but 
are also influenced by feminist, queer, and Indigenous traditions. 
Situated knowledges allow engagement between theoretical and 
creative inquiry, and result in a more complex understanding of the 
creative practice—research relationship (Barrett, 2007). In the Western 
tradition, embodied writing methods have often been underpinned 
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by phenomenological understandings of knowledge. However, I will 
trouble this tradition by considering the mixed heritage of situated 
knowledge. Phenomenology is further complicated by Michel Serres’s 
(2008) critique of the way language has been privileged over embodied 
experience, as well as Astrida Neimanis’s (2016, 2017) posthuman 
phenomenology and Louise Westling’s (2011) ecophenomenology — 
all of which have led to contemporary shifts in ecological inquiry. 

Producing new writing from a posthumanist lens might be 
considered a creative practice born out of conceptual work, which 
along with research scholarship is able to extend ideas of what it 
means to be human in the contemporary world and how people 
might live as natural/cultural beings. This chapter explores the 
varied approaches writers might take to engage with place as part of 
their practice, and particularly to explore approaches that go beyond 
observation to create embodied and reciprocal relationships between 
writer and place (and therefore between text and place). Further, 
this chapter also examines new scholarship on reader empathy and 
engagement with ecologies in relation to the sociological concept of 
environmental imaginaries, and neuroscientific investigations on how 
abstract ideas and literary fiction impact readers’ understandings of 
and actions towards real-world beings and matters, as well as Alexa 
Weik von Mossner’s work on ecocritical affect theory and Erin 
James’s work on econarratology. 


Embodied writing practices 


I begin this chapter with a discussion of situated knowledges 
before discussing the more specific phenomenology of practice in 
the next section. Although phenomenology has had an important 
influence on Western thinking and writing practices in relation to 
explorations of places, bodies, and knowledge, it is not the only 
philosophy that situates knowledge relationally in or through the 
body. Phenomenology has undoubtedly influenced thinking about 
the production of knowledge that has led philosophers such as 
Merleau-Ponty (2012) and Serres (2008) to adopt a less anthropo- 
centric method for knowledge construction, but many feminist, 
queer, and Indigenous traditions also have ontologies that are 
conducive to situated knowledges that exist beyond phenomenology. 
This is clear from the work of scholars such as Deborah Bird Rose, 
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who shows that the concept of situated knowledge is embedded in 
First Nations thinking: 


Rather than humans deciding autonomously to act in the 
world, humans are called into action by the world. The result 
is that country, or nature, far from being an object to be acted 
upon, is a selforganising system that brings people and other 
living things into being, into action, into sentience itself. The 
connections between and among living things are the basis for 
how ecosystems are understood to work, and thus constitute Law 
in the metaphysical sense of the given conditions of the created 
world. (Rose, 2005, p. 303) 


According to Aileen Moreton-Robinson (2000, p. xxii), methodo- 
logical reform involves critiquing an ‘epistemological foundationalism’ 
that privileges and values white, Western, middle-class perspectives 
and an acknowledgement that ‘all knowledge is situated and therefore 
partial’. In addition, Neimanis (2017) argues that notions of embodied 
knowledge as conceived by phenomenology and new materialism 
were never ‘new’ methodologies, but rather constituted a return to the 
situated knowledges still practised by many Indigenous communities. 

The historical erasure of embodied knowledges in Western 
thinking holds the same impetus that led to the devaluing of creative 
work as a way of expressing knowledge (Ghosh, 2022). Although 
narrative can be, and has been, used solely for entertainment in 
some contexts, across many societies story has been a primary 
way of holding and passing on knowledge. As Jones (2016, p. x) 
argues, ‘stories reflect traditional Indigenous forms of preserving 
and transmitting knowledge. Their re-telling at different times by 
different people helps to construct and maintain a sense of shared 
cultural values’. The valuing of formal and impersonal modes of 
writing (suchas scientific, or in Jones’s case legal, language) over others 
mean narrative-based knowledge has been overlooked or, in the case 
of many Indigenous knowledges, appropriated by non-Indigenous 
researchers and turned into something more ‘scientific’ — in the past, 
this has often been without acknowledgement of the people who own 
the knowledge and not in accordance with community protocols, as 
well as often being framed in ways that misrepresent the knowledge 
or communities (Kwaymullina, 2016). Further, James and Morel 
argue that: 
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Thinking of narrative as a practice for living in a place likely will 
not come as a surprise to members of indigenous communities 
that have drawn on narrative epistemologies for millennia before 
narrative theory or ecocriticism existed. As Daniel Wildcat puts 
it, indigenous knowledges often consist of ‘collaborations 
emergent from the nature-culture nexus’; such knowledges suggest 
that stories are intimately tied to the places they are told, and vice 
versa. (James & Morel, 2018, p. 361) 


Amitav Ghosh (2022, p. 32) provides a clear example of this in his 
study of the Banda Islands: ‘For Malukans ... as for many others 
who live in seismic zones, volcanoes are makers of history as well 
as tellers of stories’. This is in contrast to historians who depend 
‘primarily on written records’ and therefore ‘nutmegs, cloves, and 
volcanoes may figure in these stories, but they cannot themselves 
be actors in the stories that historians tell; nor can they tell stories 
of their own’ (Ghosh, 2022, p. 32). As this example demonstrates, a 
disnissal'of nacanve modes of inquiry also overlooks how story can 

work to cement knowledge culturally beyond an academic audience 
as well as impart knowledge in ways that refigure the relationships 
between humans, nonhumans, and environments. Further, David 
Herman (qtd. in Weik von Mossner, 2017, p. 7) argues that ‘scientific 
modes of explanation ... characterise Ba as instances of 
general covering laws’, but narrative modes help to ‘structure our 
present and past experiences’ and are consciously constructed to 
make sense of our experiences with ‘time, process and change’. In 
this way, scientific and narrative inquiries might be considered to 
work together to provide a fuller picture of the ecological world. 
In addition, as Jones (2016) shows, storytelling can also help to 
construct laws that organise communities, demonstrate conventions, 
concepts, and rules, and tease out problems. What is important to 
contemporary writers, who seek to create more relational ways of 
writing about nature, is the experience involved in connecting with 
nonhuman nature and human culture (Cranston & Zeller, 2007). 
Jonathan Levin points out that: 


Experience is always situated, in ways that no amount of 
theoretical reflection can transcend, and no matter how valuable 
that reflection may be, we should recognize the advantages 
(evolutionary and cultural) of living as experientially situated 
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beings. Our bodies, our language, our sociocultural environment 
all shape our distinctive styles of being in the world ... The choice 
is not between nature and culture, as if to locate redemption 
either in a fuller recovery of nature from culture or in a more 
complete and rational application of culture to nature, but rather 
among different styles of dwelling in the world ... Ecocritics 
should aim to understand how and with what effects we are 
implicated, as embodied individuals and as cultural agents, in 
natural environments. (Levin, in Arnold et al., 1999, p. 1098) 


Therefore, writing might be seen as a process of accounting for 
this experience of being in the world. By reimagining the way the 
human relates to place and recognising that embodiment is part 
of experience, the nature writer can begin to construct narratives 
that reflect these ways of being in the world - ways that allow for 
connections between nonhuman nature and human culture without 
encouraging the dominant positioning of culture. 

Bringing together creative practice and knowledge in this way is 
variously called a practice-led approach to research and a research- 
led approach to creative practice. These methods allow practice and 
theory to be brought into relation to produce situated knowledges 
(Haraway, 1988). Situated knowledges arise from research that is 
located and requires the researcher to engage place and context in their 
work. Barrett also links situated knowledges with creative research 
and explains how a practice-based approach makes a significant 
contribution to established knowledges: 


An innovative dimension of this subjective approach to research lies 
in its capacity to bring into view particularities of lived experience 
that reflect alternative realities that are either marginalised or not 
yet recognised in established theory and practice. A recognition 
that objectivity can only be partial calls for re-admitting embodied 
vision and positioning in research. Embodied vision involves 
seeing something from somewhere. It links experience, practice 
and theory to produce situated knowledges, knowledges that 
operates in relation to established knowledges and thus has the 
capacity to extend or alter what is known. (Barrett, 2007, p. 145) 


As Barrett suggests, situated knowledges also re-evaluate and test 
established knowledges. Springgay and Truman (2017, p. 2) call this 
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process research-creation to emphasise the ‘intersection of art, theory 
and science’, which they describe as ‘engendering “concepts in-the- 
making”, which is a process of “thinking-with and across techniques 
of creative practice”. The idea of thinking-with creative practice 
is helpful for creative writing practitioners who seek to approach 
narrative-making as a process of knowledge creation. We might 
consider the way that bodily experience is embedded in the text, 
but also how the text is influenced by those material and nonhuman 
others that impact the narrative. A conscious practice of testing and 
re-evaluating knowledge through posthumanist engagements with 
place might therefore be used to develop creative texts that extend 
thought about human—nonhuman relationships. 

In recent years ‘non-representational’ and arts-based methods 
have also been embraced in fields such as geography, urban studies, 
and climate change studies as a way to relate conceptual ideas with 
experiences and emotions. For example, Hawkins (2015) explores the 
potential of what she calls ‘art-full’ approaches to geography that 
include visual arts as well as creative writing. In addition to prose 
which this book largely focuses on, other creative writing forms such 
as poetry and lyric are being used to engage complex experiences 
and emotional responses with place. Boyd (2017) shows that poetry 
has been used by disciplines as varied as education, geography, 
and nursing since the 1980s to capture autobiographic or autoeth- 
nographic elements of practice or experience. In relation to the 
environment, researchers have used poetry to inform people about 
climate mitigation and climate adaptation (Anabaraonye et al., 2020), 
to address marginalised positions and experiences (Paiva, 2020), 
to interrogate colonial and heteronormative spaces of knowledge 
production (de Leeuw & Hawkins, 2017), and to refigure urban 
ecological imaginaries (Curtright & Bremm, 2017). According to 
Daniel Paiva (2020, p. 1), ‘the promise of poetry in geographical 
research lies within the affective power of this literary form, which 
is helpful to express particularly emotional aspects of the spatial 
experience and to promote empathy across difference’. He also 
shows that geographers have used writing to attune to other ways 
of being in and experiencing place through multispecies and vegetal 
imaginings and argues that ‘engaging with these non-human ways 
of inhabiting the world in geographic poetry is vital if we truly wish 
to engage with and express a pluriversal world’ (Paiva, 2020, p. 2). 
However, de Leeuw and Hawkins (2017) point out that without the 


WRITERS WHO VENTURE: POSTHUMAN METHODOLOGIES 79 


skills honed through years of research-creation practice, researchers 
might unintentionally construct narratives (or more broadly literary 
and art works) that reinforce problematic ideas. They argue that 
‘many geographers are producing creative work and undertaking 
creative practices with little or no explicit reflection on or explanation 
of the politics of their work or the works’ political implications’ 
and that this ‘can lead to white Eurocentric colonial performances 
of universalization and rationalism’ (de Leeuw & Hawkins, 2017, 
p- 308). Therefore, researchers who are less practised in creative work 
might find it helpful to engage with the specialist knowledge of 
creative research practitioners either through collaboration or using 
an analytical framework such as ecocriticism in order to undertake 
this necessary reflection of their own and others’ creative work. 
While the situated knowledge present in nonfiction work is well 
accepted, there is a popular misconception that fiction writing occurs 
in the mind, and that imagination is wholly a process of cerebral 
construction (Krauth, 2010). However, as Bradley comments: 


I suspect most people conceive of writing — and people who write, 
with a few notable exceptions — as confined to a sphere which 
not just excludes the physical, but which actually exists in some 
sort of opposition to it. In fact, the processes of writing, and of 
entering a space where it is possible to write, seem to me to be 
about a way of being which is almost seamlessly continuous with 
the life of the body. (Bradley, 2009, n. pag.) 


Krauth (2008) also argues that the fiction writing process is embodied. 
He documents the ways in which writers venture out into places, 
engage with the world as embodied beings, and then look to their 
bodies to help produce the text: 


Writers are hunters and gatherers in the real world; what they 
garner they store in their heads. Continually they pass between the 
real world and their stored world. This process of passing between 
— this weaving/merging of the inner and outer environments — 
creates fiction. The fiction writer exists in an ecosystem of mind, 
body and world. (Krauth, 2008, p. 2) 


This is of relevance to writers interested in capturing the nonhuman 
in their texts as they must navigate between preconceptions of 
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nonhuman nature and their physical experiences with place. An 
awareness of this entanglement between imaginative thought and 
embodied experience can help writers to evaluate their writing 
practices in an effort to construct more positive and embodied 
textual experiences with nonhuman nature. 

The phenomenologist Serres (2008, p. 35) points out that writing 
is itself a physical act: “The painter, with the tips of his fingers, 
caresses or attacks the canvas, the writer scarifies or marks the paper, 
leans on it, presses it, prints on it’. In coming to writing, the writer 
must engage with the writing materials, whether computer or paper 
and pen, through the act of touch. Not only is the writer’s body 
responsible for the act of writing, but this practice is an entanglement 
of materials (ink and paper or computer) and bodies. Further, Krauth 
draws on notions of phenomenology as well as fiction writers’ 
accounts of their creative practices in order to describe the way the 
writing process is embodied: 


There is a sense that the writing process is located, partly or 
wholly, somewhere in the body beyond the brain. But exactly 
where is not easily identified. In the best circumstances (those 
of Welty and James), you ask of your body and you receive. 
With Greer and Bukowski, you continue to strain and the body 
ultimately provides. With Kerouac and West, you wait for the 
convulsion to happen, or find a clever way to prompt it. (Krauth, 


2010, p. 4) 


Here, Krauth suggests that the writing process is not just a means 
of imagining or constructing; there is also a physical aspect to the 
writing that goes beyond fingers on the keyboard. For example, in 
some of these anecdotes, writing is seen to come about as the result of 
straining the body, prompting memories stored in muscles, hands, or 
the nervous system, then capturing these bodily processes in writing 
(Krauth, 2010, pp. 3-6). Christos Tsiolkas and Fiona McGregor (2010) 
suggest that through performance work they came to recognise 
the value of bodily experience in their writing as a way to embody 
characters, places, or scenarios that feed into their fiction. For example, 
Tsiolkas (2010, p. 5) says, ‘what actors taught me was that imagination 
is not only resident in the mind; characters and stories can also emerge 
from the body’. This captures how simulating stories for a reader 
also requires the author to first simulate that narrative through their 
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own experiences and body, to feel out the characters in a similar way 
to Stanislavsky’s acting techniques that require a thoughtful consid- 
eration of how a character would inhabit a body, move, and express 
emotion through the body. Acknowledging that the body forms 
part of the process of constructing narratives means that, methodo- 
logically, the body must be allowed to take in information. John 
Ryan (2011, p. 47) argues that ‘through the multiplicity of the senses 
engaged actively on the land, place is made palpable’. By becoming 
actively aware of how the body influences the writing process, the 
nature writer can enter places and engage with nonhuman nature in 
embodied ways and ultimately write texts that allow more mutually 
beneficial constructions of nature—culture relationships. 

Embodied experiences are expressed through the act of writing; 
however, a multilayering of nature/culture occurs in the production 
of writing about nonhuman nature. The writer enters into a manifold 
(rather than linear) process of engagement, whereby their physical 
experiences are also shaped by preconceptions of nature — previous 
engagements with places, cultural assumptions, texts, and memories 
(Rigby, 2006, p. 1). The text then adds to readers’ understandings 
of nonhuman nature. Therefore, the text does not just act as an 
expression of bodily and conceptual engagement with the world, 
but also presents the reader with a means of experiencing and 
connecting with place. As the world becomes more globalised and 
the individual’s impact on the environment becomes less direct or 
obvious to them, there arises a need for writers to reframe these 
nature-culture relationships in an attempt to understand the human 
and nonhuman impact on place, and imagine less damaging ways of 
living with nature. This highlights the need for writers to find ways 
of creating texts that encourage readers to form deeper connections 
with the natural—cultural entities of places. 

In fact, writing about the nonhuman sets up an assumption of 
the writer’s physical participation with the world. In nature writing 
in particular, there is an expectation that the writer will engage and 
form physical connections with the natural and cultural entities 
of places prior to constructing a narrative. This is the case even 
if the places written about don’t actually exist, or exist in a way 
that doesn’t directly reflect a real place. The act of nature writing 
is already hybrid, a combination of ‘scientific and poetic methods, 
intermingling facts with metaphors and feelings’ (Ryan, 2011, p. 48). 
Ryan (2011, p. 48) suggests that nature writing situates the cultural 
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activities of humans biogeographically, scientifically, ethnograph- 
ically, in literature, through the personal and within political or 
socially satirical conditions. By becoming aware of these influences, 
the nature writer can explore what it means to be human as a hybrid 
natural/cultural being. I argue that acknowledging the human as 
hybrid can allow the nature writer to modify oppositional dualisms 
by reimagining the relationships between such notions as nature 
and culture, mind and body, and real and constructed, to create 
alternative possibilities. 


Ecophenomenology 


Ecophenomenology draws on feminist, posthuman, and new 
materialist thinking to try to address the residual anthropocentrism 
found in phenomenological theories. As Neimanis (2016, p. 32) says, 
‘we need a different kind of phenomenology — one that can divest 
itself from some of its implied and explicit humanist commitments’. 
A posthuman ecophenomenology attempts to avoid the privileging 
of the discursive over the experiential by focusing on the way 
the body co-constructs knowledge through entangled relationships 
with others. Neimanis (2016, p. 25) suggests that there can never be 
a true posthuman phenomenology as phenomenology will likely 
always retain a residual humanism that sees the body ‘as a bounded 
materiality and individual subjectivity, and as universally human’. 
Despite this, Neimanis suggests that while not applying a ‘proper’ 
phenomenology to her work, she retains the idea of phenomenology 
to ground the human as a situated body: 


While posthumanism pulls us out of the mire of anthropo- 
centrism, my aim in holding on to phenomenology (at least as a 
starting point) is to insist on our own situatedness as bodies that 
are also still human — insisting that without this close attunement 
and politics of location, a responsive ethico-politics towards other 
bodies ... will likely elude us. (Neimanis, 2016, pp. 25-26) 


So, an ecophenomenology that draws on posthumanism would work 
to decentre the human while acknowledging that we still speak from 
a human body. As Neimanis (2016, p. 43) says, ‘we can’t — and I 
would argue we shouldn’t — take ourselves out of the picture, but we 
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can cultivate ways of imagining our lived experience as decentred, if 
always transcorporeally implicated’. Louise Westling points out that 
humans are never a single entity coming to knowledge, but exist 


in symbiosis with thousands of species of anaerobic bacteria that 
colonize our bodies and perform necessary functions such as 
neutralizing plant toxins, digesting our food, and cleansing our 
blood. The number of these microbes vastly exceeds the number 
of our own ‘human’ cells. (Westling, 2011, p. 131) 


We also hold external symbiotic relationships with animals, plants, 
and geologies, and Merleau-Ponty (1966) extends this to include 
language and thought (Westling, 2011). 

Maurice Merleau-Ponty is credited with extending phenome- 
nology to see the human as always in relationship witha web of others, 
and therefore an embodied cognition would involve thinking from a 
situated sociohistorical and environmental context. In Merleau- 
Ponty’s phenomenology, knowledge not only arrives through 
embodied experience but is shaped by a ‘somewhere, sometime and 
somehow’ (Neimanis, 2016, p. 44). His phenomenology presents a 
world in which humans are embodied and embedded in the world 
and is suggestive of Deleuze and Guattari’s notion of ‘becoming 
with’. According to Merleau-Ponty: 


All my knowledge of the world, even my scientific knowledge, 
is gained from my own particular point of view, or from some 
experience of the world without which the symbols of science 
would be meaningless. The whole universe of science is built 
upon the world as directly experienced, and if we want to subject 
science itself to rigorous scrutiny and arrive at a precise assessment 
of its meaning and scope, we must begin by reawakening the basic 
experience of the world of which science is the second-order 
expression. (Merleau-Ponty, 1966, p. viii) 


However, Serres argues that phenomenology retains a privileging of 
written language over experience: 


What you can decipher in [Merleau-Ponty’s Phenomenology 
of Perception] is a nice ethnology of city dwellers, who are 
hypertechnicalized, intellectualized, chained to their library 
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chairs, and tragically stripped of any tangible experience. Lots of 
phenomenology and no sensation — everything via language .... 
(Serres, 2008, p. 132) 


It is clear that part of what bothers Serres is the class difference 
between himself and Merleau-Ponty, but he also suggests that 
the urban is somehow outside of nature, which he equates with 
sensation in The Five Senses. Instead, Serres (2008) suggests that 
phenomenological methods ought to produce texts that describe 
the sensations of the world. Particularly in the Western tradition, 
knowledge that is presented in published books (and then only 
certain kinds of books with certain kinds of language) is given more 
importance than knowledge that is lived, or passed on through 
oral and narrative modes. But Serres (2008, p. 112) asks, ‘How can 
we do this without also saying it? How do we divest ourselves of 
flesh which has been speaking for millennia? Is there a single given 
independent of language? If so, how do we apprehend it?’ He resolves 
this by turning to a less formal academic language in his book The 
Five Senses (2008) and uses a more narrative ficto-critical style in the 
attempt to capture more of the sensations in his discourse that come 
along with thinking through embodied knowledges. Further, Barad 
(2007, p. 146) argues that ‘to think of discourse as mere spoken or 
written words forming descriptive statements is to enact the mistake 
of representationalist thinking. Discourse is not what is said; it is 
that which constrains and enables what can be said’. This suggests 
that in finding language to express knowledge, we must also attend 
to the ways in which language (and therefore discourse) is limited or 
constrained and the ways that different styles of language might be 
constrained differently. Kimmerer suggests that scientific language 
allows for insights but also restricts knowledge in some ways: 


[It] was a longing to comprehend this language I hear in the 
woods that led me to science, to learn over the years to speak 
fluent botany. A tongue that should not, by the way, be mistaken 
for the language of plants. I did learn another language in science, 
though, one of careful observation, an intimate vocabulary that 
names each little part. To name and describe, you must first see, 
and science polishes the gift of seeing. I honor the strength of the 
language that has become a second tongue to me. But beneath the 
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richness of its vocabulary and its descriptive power, something is 
missing, the same something that swells around you and in you 
when you listen to the world. (Kimmerer, 2013, pp. 48-49) 


Barad’s material-discursive practices can help to address the power 
imbalance between written language and embodied experience by 
focusing on the practices that create knowledge, discourse, and 
language rather than seeing discourse as the product of thinking or 
a static object: 


Performativity, properly construed, is not an invitation to turn 
everything (including material bodies) into words; on the contrary, 
performativity is precisely a contestation of the excessive power 
granted to language to determine what is real. Hence, in ironic 
contrast to the misconception that would equate performativity 
with a form of linguistic monism that takes language to be the 
stuff of reality, performativity is properly understood as a contes- 
tation of the unexamined habits of mind that grant language and 
other forms of representation more power in determining our 
ontologies than they deserve. (Barad, 2007, p. 133) 


This is not to say that words are not an important part of knowledge 
construction; rather, we need to shift the way we think of knowledge 
away from being just the text produced at the conclusion of thinking 
to the embodied process of thinking itself. In this way, the text is only 
one iteration of the knowledge from a larger trajectory of practice 
that begins before the text and continues on after the text is written 
or published. Furthermore, the writing process might be seen as a 
co-construction as ideas are solidified by the intra-actions of the 
bodies, matters, and phenomena that create the text and then feed 
back into practice so that text and practice are active and in relation. 
In addition, these texts become expressions of ‘lived’ concepts, as 
Neimanis demonstrates: 


Thinking is also an embodied act; concepts are also embodied. 
We understand them because our bodies as finely attuned sensory 
apparatuses live them, in one way or another. Following this 
proposition, we have to understand these conceptual frames as 
somehow also arising from lived experience. (Neimanis, 2016, p. 42) 
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In considering the ways knowledge is co-constructed, we also 
must reconsider the assumption that humans are ‘expressive agents 
(active), and the way nonhumans are positioned ‘as those with 
nothing to express (passive) (Rose, 2013, p. 102). Decentring the 
human, which is less about taking the human out and more about 
resituating the human among (rather than above) nonhuman others, 
also requires us to reconsider how others may communicate beyond 
language (both written and spoken). Rose suggests that listening to 
the nonhuman is an important part of this exchange and something 
that is practised in Indigenous cultures but often left out of dominant 
Western knowledge systems: 


To speak is the human prerogative (because we have language), it 
is the active mode of being; listening (or being spoken to) is the 
passive or recipient position. The power relation is clearly hierar- 
chical: those who speak are more powerful than those who are 
spoken to ... I am proposing that listening, and more broadly, 
paying attention, should also be considered an active verb; indeed 
in multispecies creature communities, it must be so considered. To 
pay attention is to exercise intelligence, to know so as to be able to 
inter-act. (Rose, 2013, p. 102) 


This has implications for how we go about acknowledging the other 
in our texts. In some cases, narrative may be better at expressing the 
situatedness of knowledge by allowing an expression of ‘sensations’. 
For Serres (2008, p. 162), writing about geographies might be seen 
as the earth writing about itself. As Stephen Connor (2008, p. 12) 
attests, ‘Serres represents his own writing as a geography, an earth- 
writing, a writing that mimics the autography of the earth’, despite 
‘the name “geographer” being given to one who puts the earth into 
writing’. However, the danger here is a flattening of the relationships 
between the human and nonhuman others who form entanglements 
but are not equal participants and do not mutually benefit from that 
writing. As Neimanis argues: 


Living ecologically demands more attention to difference, and 
any theory on the relationality of bodies of water [including 
human bodies] must readily answer this demand. Again, as bodies 
of water, ‘we’ are all in this together, but ‘we’ are not all the same, 
nor are we all ‘in this’ in the same way. (Neimanis, 2016, p. 16) 
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There are thus two projects involved in posthumanist writing practices: 
that of acknowledging the way false hierarchies impact entangled 
beings differently; and that of reimagining those relationships. An 
attentive listening to and acknowledgement of those others who 
are entangled with human bodies in place comes closer to an idea 
of practising a posthuman phenomenology as research and writing 
process. Nevertheless, as Abram (1997) argues, writing itself is 
always an imperfect animism that retains some anthropocentrism 
by excluding the nonhuman/locatedness in the telling since the text 
is often displaced from the location and context in which it was 
constructed. As narratologists show, however, this doesn’t mean the 
text can’t affect the reader or ask them to question their relationship 
with place, even if that place is unknown to the reader or unknowable 
— as is the case in speculative or non-realist fiction. 


Reader empathy and econarratology 


Cognitive narratologists have long studied the experience of reading, 
but more recently the field of environmental humanities has sought 
to combine cognitive narratology with the study of environments in 
order to explore questions about how reading impacts place-making 
and how environmental imaginaries affect the reader. Econarratology 
pays attention to the structures and forms of narrative-making. 
James, who coined the term, says: 


Econarratology embraces the key concerns of each of its parent 
discourses — it maintains an interest in studying the relationship 
between literature and the physical environment, but does so with 
sensitivity to the literary structures and devices that we use to 
communicate representations of the physical environment to each 
other via narratives. (James, 2015, p. 23) 


James does this primarily through the notion of the ‘storyworld’ and 
the ways in which people experience the world of a narrative. James 
and Morel (2018, p. 1) further explain that econarratology might 
involve ‘examining the mechanics of how narratives can convey 
environmental understanding via building blocks such as the organi- 
zation of time and space, characterization, focalization, description, 
and narration’. However, James (2015, p. 4) points out that ecocritics 
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have been slow to embrace narratology due to a stronger focus on 
‘realist content than form or narrative structure’. New findings in 
cognitive narratology and ecocriticism allow us to consider ‘previously 
neglected aspects of the narrative strategies that writers use to create 
immersive environments for readers’ (Weik von Mossner, 2017, p. 12). 
Strategies suggested by Weik von Mossner (2017, p. 32) include using an 
occasional second person to place emphasis on the ‘transportation’ of 
readers; using detailed description to offer some concrete ‘instruction’ 
to readers; and use of ‘emotionally salient visual cues’ that imbue the 
light, colour, and other phenomena with particular affective responses 
that ask readers to feel place. For example, Weik von Mossner’s (2017, 
p- 33) descriptions of environments as fertile or flowery evoke in 
readers positive or pleasing responses, ‘not least because it suggests an 
environment that sustains human life’. Moreover, the ‘disposition of 
elements’ and position of them in the narrative landscape have more 
of an effect on the reader’s perception than any individual feature 
(water, trees) — for example, being up high can psychologically trigger 
readers to feel safe, since height provides a place to survey the scene 
(but can also reinforce the imperialist gaze) (Weik von Mossner, 2017). 
However, the narrative strategies mentioned above are reminiscent of 
a non-fiction nature writing tradition, and particularly one linked to 
the Romantic Movement. Therefore, some of these strategies might 
not be suitable for writers attempting to construct posthumanist 
narratives. As James points out: 


Storyworlds are always mediated by someone (a narrator or 
focalising character) and are thus necessarily imagined represen- 
tations of material realities ... readers only come to know what it 
is like to live in, perceive, and experience a narrative’s environment 
from the perspective of the people (or existents) who narrate that 
environment. (James, 2015, p. x11) 


This is also an important consideration for writers who work in 
postcolonial contexts such as Australia, where imported imaginaries 
might dominate the narrative strategies used. However, James (2015, 
p. xiii) also argues that narratology can allow for comparative 
understandings of narrative that work to bridge cross-cultural 
imaginaries: ‘storyworlds can provide readers access to subjective, 
site-, and culture-specific imaginations of life in particular spaces 
and times’. Further: 
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Narratives, via their world-creating power, are an important 
tool for sharing cross-cultural perspectives of environmental 
imaginations and experiences, and as such they stand to play an 
important role in alleviating some of the obstacles that jeopardise 
sustainable and just transcultural environmental policies. Of 
course, reading narratives is not a solution to these problems in 
itself ... Yet conversations catalysed by the imaginative inhabi- 
tation of storyworlds suggest an ideal respect for comparison, 
difference, and subjectivity that can challenge the universalising 
assumptions that often dominate such issues. (James, 2015, p. xvi) 


Therefore, reading storyworlds created by voices that are different 
from our own and drawn from other ways of being and thinking 
about the world can allow readers to experience new environ- 
mental imaginaries. This is particularly important for thinking about 
postcolonial places where readers might form deeper understandings 
of ecologies by paying attention to diverse voices, particularly those 
Indigenous and marginalised communities who are more vulnerable 
to environmental damage. James (2015) brings postcolonial and 
ecocritical narratology into conversation to reconsider the kinds of 
narrative strategies that are used to create affect and transformation 
in the reader. However: 


It would be a mistake to simply superimpose narrative theory 
onto indigenous texts, as narrative theory has developed primarily 
in a Western framework closely tied to scientific projects at 
times at odds with indigenous interests. Yet conversation among 
these different frameworks may nonetheless illuminate productive 
points of convergence that help storytellers communicate. By 
putting into relief storytellers’ different methods and purposes, 
the pairing of ecocriticism and narrative theory may even help 
train more creative listeners. (James & Morel, 2018, p. 361) 


James (2015) argues that ecocriticism has been present in other 
literary traditions beyond Anglo-American and British and while 
she focuses on contributions from the Global South, we might also 
extend this to include thinking in Australasia. James writes: 


Contrary to what Buell’s model implies, postcolonial writers 
have not arrived late to the scene ... postcolonial writers have 
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been attentive to nature and have grappled with the relationship 
between landscape and identity, but not in ways immediately 
legible to a scholarly discourse that privileges ideas of conser- 
vation and wilderness. (James, 2015, p. 9) 


In fact, in Australia recognition of the relationship between First 
Nations dispossession and environmental damage meant Australian 
ecocriticism arose with an anticolonial or postcolonial emphasis 
(Bergthaller et al., 2014). There are four key schisms that James 
identifies between postcolonialism and narratology: 


Postcolonialists tend to foreground hybridity and cross- 
culturation while ecocriticism tended to be drawn to discourses 
of purity; postcolonialism is largely concerned with displacement, 
while ecocritics are largely concerned with literatures of place; 
postcolonial studies have tended to favour cosmopolitanism while 
the canons of environmental literature and criticism developed 
within a national (and often nationalistic) framework; as postco- 
lonialism is interested in excavating the marginalised past, while 
environmental literature tends to repress the past in its pursuit 
of moments of timeless and solitary communion with nature. 
(James, 2015, p. 10) 


While these schisms are not as simple in the Australasian context 
where ecocriticism has been concerned with notions of purity, 
history, and nationalism, these ideas still impact and shape the 
discipline of environmental humanities more generally. A posthuman 
and postcolonial econarratology must therefore be able to attend to 
the kinds of narrative strategies that challenge anthropocentrism with 
attention to other historical, racialised, and gendered perspectives. I 
consider some of these strategies in more depth in chapters 3, 4, and 
5, including the use of characters that are hybridised human-plant 
and human-other animal bodies or bodies that experience the world 
differently, as well as futures that resemble the past, and places 
reclaimed by plants or waters, or are otherwise shaped by pollutants 
and constrained by human actions. 

Fiction and creative non-fiction have different roles to play in 
culture as they add to the knowledge of the nonhuman in different 
ways and signify different things to readers. Creative non-fiction 
allows the writer to bear witness to particular places at particular 
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times, as experienced by a subjective participant. This process acts 
to question, confirm, or reshape knowledge through experience. 
The resulting narrative gives a deeper understanding of the past 
and present as manifest in place. Fiction, on the other hand, extends 
knowledge by abstracting and simulating reality. The writer of fiction 
is able to test out scenarios, behaviours, and systems and project 
possible futures based on current and past conditions. The readers 
of fiction place themselves in this simulated world as emotionally 
engaged participants: 


The abstraction performed by fictional stories demands that 
readers and others project themselves into the represented events. 
The function of fiction can thus be seen to include the recording, 
abstraction, and communication of complex social information in 
a manner that offers personal enactments of experience rendering 
it more comprehensible than usual. Narrative fiction models life, 
comments on life, and helps us to understand life in terms of how 
human intentions bear upon it. (Mar & Oatley, 2008, p. 173) 


While the boundaries between fiction and non-fiction are not always 
clear, and both can act to simulate reality to some extent, the focus of 
non-fiction is observable phenomena and experience, while the focus 
of fiction is what lies beneath and beyond individual experience. As 
opposed to scientific experiment, however, fiction does not try to 
locate a universal truth but instead offers a space to test out possible 
truths, extreme realities, and personal reactions: 


Fiction is a laboratory that allows us to experiment in a controlled 
and safe manner with intentions, emotions, and emotion-evoking 
situations that would be impossible and often highly undesirable 
in the real world. (Mar & Oatley, 2008, p. 183) 


As Raymond Mar and Keith Oatley (2008) suggest, fiction can have a 
real effect on readers. Researchers have demonstrated the way literary 
novels can increase empathy and place people into the position of 
others (Bergland, 2014; Clark, 2013). Novels might also act to help 
people understand their socio-ecological environments. Anecdotally, 
a couple caught up in the 2004 tsunami in Indonesia recognised early 
warning signs from a description in Franz Schatzing’s novel The 
Swarm, and were able to flee to safety before the water hit (Banz, 
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2013; Gebauer, 2013). Further, novels may even help us to critically 
examine complex social and environmental phenomena. For example, 
Clare Coleman’s Terra Nullius (2017) puts the reader in a position to 
examine what it means to experience the dispossession of land and 
loss of liberty by a colonising force in a future or present that mirrors 
the past. 

New research into reader empathy by Alexa Weik von Mossner 
(2017, p. 37) shows that a deeper connection with a text can lead to 
‘greater attitude and belief change’ in readers. Weik von Mossner 
shows that: 


The brain does not really differentiate between consciously 
constructed and consumed narratives and other, less conscious 
forms of narrativization ... ‘we build perceptual and memory 
representation in the same formar’. This is why we can learn from 
stories in ways that impact the narratives of our everyday lives. 
Narrative, then, is a means for making sense of the world. (Weik 
von Mossner, 2017, pp. 6-7) 


Narratologists have often embraced the research of neuroscientists to 
understand how narratives affect readers and how textual structures 
might be used in particular ways. New narratological research brings 
the body into the equation by drawing on phenomenology and 
focusing on both embodiment and environmental situatedness (Weik 
von Mossner, 2017). Neuroscience shows that mirror neurons are 
activated when consuming media to allow us to simulate the actions 
in our minds. Our minds then respond to that media stimulus in 
the same way they would if we physically performed those actions 
ourselves, ‘allowing us to understand the other person’s action on 
aviscdeal level’ (Weik von Mossner, 2017, p. 23). Speech and text 
work in the same way as visual stimuli to prompt image, emotion, 
and sensation responses in the brain. This is termed ‘feeling with’ 
by neuroscientists, and it echoes Deleuze’s notion of ‘becoming 
with’ (Weik von Mossner, 2017, p. 23). Whether a text is fiction or 
non-fiction doesn’t make a difference to the emotional impact on the 
reader — ‘our affective response to a literary text is determined by 
emotional memories we have retained of previous experiences (real 
and imagined) and by the vivacity of the things we imagine while 
reading’ (Weik von Mossner, 2017, p. 24). 
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In addition to the theory of mind process, whereby readers attribute 
words, expressions, and mental states to a character in the same way 
we interpret others in real life, fictional narratives can also prompt 
the reader to share a character’s consciousness: ‘readers will map the 
sensations, emotions, and movements of a character onto their own 
brains, thereby understanding, and literally feeling, their interaction 
with the character’s environment, its pleasures, and its pain’ (Weik von 
Mossner, 2017, p. 25). The idea that texts work as instruction manuals 
for readers to simulate action acknowledges ‘the active role of the 
reader as someone who performs the narrative’ (Weik von Mossner, 
2017, p. 20). Ecocritics have acknowledged the way non-fiction uses 
such strategies to move readers towards real-world action, but other 
genres and art forms have been more ambiguously discussed. However, 
according to Weik von Mossner (2017, p. 9), narratives can make ‘a 
reader consider the potential real-world relevance of the fictional 
events [they] experience vividly and in an emotionally salient way ... 
[while] scientific research ... can give us a better understanding of how 
certain narratives impact readers in ways that resonate beyond the 
immediate reading experience’. A narrative allows ‘those who receive 
it to imagine that sense or feeling of what it is like’ and 


cue recipients ... to simulate that sense or feeling in their minds, 
using their own real-world experiences as models and their own 
bodies as a sounding board for the simulation. Psychological 
research suggests that events we mentally simulate in response 
to a story can continue to impact our emotions, attitudes, and 
behaviours after we have finished engaging with it. (Weik von 
Mossner, 2017, p. 7) 


In terms of environmental narratives, this ‘feeling with’ effect on 
the reader is true whether reading about a human experience or a 
nonhuman, even inanimate ‘experiencer’ of the action (Weik von 
Mossner, 2017). For example: 


Reading that the snow bends and trims, lightning strikes, and 
avalanches mow down the forests will activate the somatosensory 
and motor cortices in readers’ brains, regardless of the fact that 
these actions are attributed to nonhuman agents. (Weik von 
Mossner, 2017, p. 35) 
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Therefore, Weik von Mossner (2017, p. 36) asks whether a narrative 
needs a human presence within it to experience events (even if that 
person is just the narrator), yet she complicates this by reminding us 
that ‘it takes some kind of experiencing mind to tell a story about 
nature or anything at all, just as it takes one to perceive and mentally 
perform that story’. However, the impetus lies in that ‘some kind 
of experiencing mind’, which suggests that this could extend to 
nonhuman experiencers. 

Weik von Mossner (2017) shows that both non-fiction and fiction 
can successfully evoke natural environments and use similar narrative 
strategies to create ‘transportation’ in the reader, including visuali- 
sation, subjective movement, and affective language to direct the 
reader to imagine how a place looks and feels (both physically and 
emotionally). As Weik von Mossner shows: 


There is no difference between fiction and nonfiction in terms of 
transportation and imagined perception. Rather, it is the skillful 
use of sensory imagery that activates the sensorimotor cortices in 
readers’ brains and thus ensures vivid imagined perception and, as 
a result, a distinct affective experience of the evoked environment. 
(Weik von Mossner, 2017, p. 48) 


It is also through characters’ emotions that narratives create an 
‘empathetic affective response’ in readers, either through allegiance 
or resistance to the character’s feelings about an environment (Weik 
von Mossner, 2017). Green, Chatham, and Sestir (2012, pp. 54-55) 
suggest that while the intensity of the emotional response is the 
same for both fact and fiction, the influence of fiction may disappear 
sooner than that of non-fiction — although this hypothesis was not 
tested in their study. However, I would suggest that it depends 
on what value is placed on certain types of narrative. It would be 
difficult, for example, to hold up a piece of fiction in an Australian 
government meeting as evidence for conserving a particular place 
or species; however, in some historical times and contemporary 
cultures, non-realist, cultural, and metaphysical narratives may hold 
more sway over the protection of a place than a scientific study 
and therefore the individual impact of that narrative on thinking 
and doing is likely to last longer in those societies that value them 
more highly. For example, in New Zealand, the Whanganui River 
is now protected under legislation that also recognises its value as a 
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site inhabited by taniwha, metaphysical creatures that are part of a 
relational Maori belief system. This has only been possible through 
sociopolitical progress, including support for Māori scholars and 
communities, which has allowed Maori knowledges and narratives 
about the land to exert such influence in the country. 

Moving away from realist epistemologies towards posthumanist 
and postcolonial ontologies also means seeing value in non-realist 
fiction, too. James argues that ecocritics have often favoured 
non-fiction and realist fiction, since 


the favouring of realism within ecocritical scholarship assumes a 
basic correlation between ‘accurate’ or ‘realistic? environmental 
content and conservation ethics — an assumption that a specific 
set of aesthetic characteristics will draw readers closer to the 
‘real’? world and thus encourage them to appreciate better the 
environment around them. (James, 2015, p. 12) 


However, she not only shows that the types of narratives considered 
‘green’ or postcolonial change across spatiotemporal and cultural 
contexts, but that even in Western contexts, non-realist narratives 
can affect the reader. Further, James (2015) demonstrates how 
nonmimetic and nonrealist narratives can prompt ‘transportation’ 
and reader connection even with places that don’t exist. 


Place-based writing research 


In the final section of this chapter, I wish to turn to the more practical 
considerations for embodied methods of writing research. I draw on 
the words of writers themselves to explain the impact of place-based 
research practices on their writing. I focus on four key activities in 
which the writers in my research most often engaged — walking, 
swimming, surfing, and gardening — to consider how these practices 
form part of the thinking process that leads to creative work. I also 
consider how these experiences manifest in the work itself, although 
not all writers considered this aspect in their process. These accounts 
were sourced largely from published texts, including interviews 
with writers, self-published articles, and books that describe their 
personal writing practice or, in one case, personal communications 
on the writing process. This section was originally organised by the 


96 REIMAGINING URBAN NATURE 


types of activities that the writers undertook; however, as I examined 
these accounts, a number of common themes emerged across all the 
activities and therefore it became more important to organise this 
section into the following themes: the use of the activity for what 
might be called process-related aspects of writing such as using the 
activity to prompt memory, solve writing problems, or get into the 
mindset needed for narrative building; a deeper connection formed 
or solidified between writer and ecology/place; and the impact of 
the activity on narrative structures. There was also a sense in many 
writers’ accounts that the activity itself helped them to understand 
how they create narratives, so these activities were often used as 
metaphors for the writing process. While these themes were nuanced 
by the type of activity undertaken, examining them in comparison 
allows for a greater understanding of the relationship between 
text, place, and embodied experience in the creation of situated 
knowledges. 


Writing processes 

Place-based research methods rely on ideas of embodiment and the 
ways in which bodies affect and in turn are affected by place. One 
such method that has arisen through reflection on posthumanist 
methods in the environmental humanities is critical walking, a term 
coined by Springgay and Truman (2022). Walking has long been used 
by writers as a part of their writing process, as is evident from the 
volume of writers who have spoken about their walks, particularly 
in the Romantic era with poets, essayists, and novelists such as 
Henry Thoreau, Walter Benjamin, and siblings William and Dorothy 
Wordsworth all writing about their walking practice. Critical walking 
methods reimagine the practice of walking for research or writing 
and involve collecting both observational and embodied information 
about place, reflecting on relationships between nature and culture, 
and exploring the human and other-than-human experiences of place 
paying particular attention to ethical considerations. Doreen Massey 
(2005) suggests that movement constructs place, so methods like 
critical walking can be used to reimagine place bringing sociopo- 
litical, narrative, history, and memory together to contextualise 
place. This also fits into Massey’s (2015) notion that place is formed 
through the experience of bodies moving through a specific place 
at a specific time, and in relation with others present. While critical 
walking methods appear to be specific to walking, Springgay and 
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Truman (2022) argue that ‘walking’ refers to all manner of walking- 
like movements which might include wheelchairs or other devices 
and other ways of moving through space. In addition, the framework 
in which critical walking methods operate could easily be applied to 
other kinds of activity including but not limited to those discussed 
in this section. 

Walking is by far the most common place-based activity described 
by writers as part of their research-creation. Nigel Krauth (2008) 
and Tony Williams (2013) both explore the way walking can be 
used as part of the creative process. Krauth (2008, p. 1) describes the 
writing process as movement: ‘The writing process can be described 
in terms of moving about — of mobility, portability and i itinerancy 
— among a series of spaces, from external to internal, that constitute 
the writer’s creative territory’. These creative territories include the 
physical world with which the writer interacts, the private space of 
the writing desk, the intimate space of the writer’s mind, and the 
imagined space of the text (Krauth, 2008, p. 1). Krauth also draws 
on testimony from writers to examine how the strong tradition 
of walking as part of the writing process is a source of creative 
stimulus. Writers such as Dorothy and William Wordsworth and 
Walter Benjamin walked as a ‘professional activity, with an aim to 
produce culturally significant writing’ (Krauth, 2008, p. 8). Tony 
Williams argues that this walking can contribute to writing in two 
ways. The first is through ‘a break in consciousness’: 


By stopping thinking about writing, I enable new creative thoughts 
to happen. Walking serves as a productive site of accidental 
advances. I don’t think continually about writing when I walk; 
sometimes I think about the gas bill, or even pay attention to the 
landscape ’m walking through, and a phrase or solution or idea 
comes to me ‘out of the blue’. (T. Williams, 2013, p. 231) 


Tony Williams (2013, p. 233) also sees walking as a time to reflect on 
writing: 


Working on a novel involves a constant imperative to write, 
to make material progress, but while immersed in individual 
chapters at the desk it is extremely difficult to think clearly about 
the project as a whole: stepping away from the work to walk 
the dogs provides me with the daily discipline of non-writing 
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reflection time, where local problems can be seen in terms of the 
global structure. 


These accounts of walking feed back into Krauth’s idea of movement. 
As the writer walks, they also move between three of the four 
territories identified by Krauth: the physical world, the intimate 
space of mind, and the imaginary world of the text. This engagement 
with place supports a reconceptualisation of writing through the 
intertwined processes of research and creative practice, termed 
research-creation, and is essential to an arts-based approach to 
research. 

Janet Frame is another writer whose work suggests that both the 
inner and outer worlds of the writer must be navigated as part of the 
writing process. Simone Oettli-van Delden argues that: 


[Frame] thus imposes her internal reality upon external reality 
and moves the boundary of the ‘real’ to such an extent that the 
‘real’ ceases to exist even as she is moving through it. ‘I knew, 
Janet confesses, ‘that whatever the outward phenomenon of light, 
city, and sea, the real mirror lay within me as the city of the 
imagination’. (Oettli-van Delden, 2003, p. 76) 


Rather than imposing her reality on the external or striking the ‘real’ 
from existence as Oettli-van Delden suggests, in my view Frame 
is describing the experience of creating imaginaries, a combination 
of the real and the constructed, the inner and the outer. Instead of 
setting up a dichotomy of real/constructed, I propose that Frame 
represents place as hybrid. This is made clearer in her novel Living 
in the Maniototo, where Frame explores the creative writing process 
in more depth. The boundary between truth and fiction blurs as the 
narrator takes us through the process of constructing a narrative: 


A writer, like a solitary carpenter bee, will hoard scraps from 
the manifold and then proceed to gnaw obsessively, constructing 
a long gallery, nesting her very existence within her food. The 
eater vanishes. The characters in the long gallery emerge. I speak 
however, of fiction. (Frame, 1979, p. 134) 


The manifold is a repository of facts, memories, texts, and ideas, 
a combination of the inner and outer worlds of the writer. Here, 
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Frame suggests that writing lies somewhere between fact and fiction, 
blurring the boundaries and allowing for other possibilities of ‘truth’ 
to emerge (Mercer, 1994). The use of the carpenter bee here as a 
metaphor for the writing process conceives a connection between 
the cultural processes of humans and practices of nonhuman species 
while also reimagining the construction of a narrative as a physical 
and embodied practice. 

This practice of moving through place to incite creative thinking 
is not limited to creative practice, but has been documented 
in research processes in both the sciences and humanities (see 
Hetherington, 2010, p. 7; Krauth, 2010; T. Williams, 2013, p. 232). 
Michel de Certeau (1984) argues that walking in the city is a critical 
process that allows people to read the narratives of the city. Further, 
he suggests that in his social research, narratives are constructed in 
and to some extent by places as the traveller connects place with 
memories and stories, discovers ‘relics’, and collects new narratives, 
all of which constitute a reading of place (de Certeau, 1984, p. 107). 
Michel Serres takes this further to suggest that in his geographical 
research, bodies tell narratives and that senses beyond the visual 
might tell them better: 


We used to read in our textbooks that our intellect knows nothing 
that has not first passed through the senses. What we hear, 
through our tongue, is that there is nothing in sapience that has 
not first passed through mouth and taste, through sapidity. We 
travel: our intellect traverses the sciences the way bodies explore 
continents and oceans. One gets around, the other learns. The 
intellect is empty if the body has never knocked about, if the nose 
has never quivered along the spice route. Both must change and 
become flexible, forget their opinions and expand the spectrum of 
their tastes as far as the stars. (Serres, 2008, pp. 162-63) 


This is what has come to be called non-representational work in 
geography. According to Hayden Lorimer (2005, p. 83), non-represen- 
tational theory, better termed more-than-representational theory, is 
‘an umbrella term for diverse work that seeks better to cope with our 
self-evidently more-than-human, more-than-textual, multisensual 
worlds’. Representationalism has been critiqued for “framing, fixing 
and rendering inert all that ought to be most lively’ while more-than- 
representational work acknowledges that the world is not passively 
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waiting to be interpreted and represented by humans (Lorimer, 
2005, p. 85). In addition, Ghosh (2022) reminds us that storying 
the world is not just a human attribute but that other species make 
meaning out of their experiences, have memories, and communicate 
in complex ways. Both Ghosh and Lorimer recognise the role of 
creative practice in attending to memory, emotion, and experience. 

As suggested above, two interrelated processes are at work as 
writers move through place. One involves the careful attention to 
place, people, bodies, and movement. The other is an inattentive 
movement through place that allows creative thinking. These two 
processes work together, as Tony Williams observes: 


In fact, it is as difficult to imagine a walker who passed through a 
landscape in a state of total attention as it is to imagine one who 
notices absolutely nothing: we all attend to a greater or lesser 
degree, and our attention fluctuates. (T. Williams, 2013, p. 234) 


Attending and daydreaming are not limited to walking, but rather a 
key feature of all embodied activities that writers might undertake, 
including activities that go beyond those I will examine in this section 
— for example, cooking or driving. This co-mingling of internal and 
external processes is also a mixing of research (paying attention) 
and creative practice (daydreaming). These writing methods depend 
on a writer’s embodied experience with place, yet this embodied 
conception of the research/writing process differs from that of 
Wylie (2010), discussed in Chapter 1. Where Wylie saw a separation 
between self and place — an absence that couldn’t be reconciled — 
Tony Williams’s (2013) conception of the research/creative writing 
process does not separate the writer from place; instead, the writer 
is seen to exist between the internal and external, but is always 
connecting with place through the body (whether consciously or 
not). Therefore, this notion of the embodied writer is a helpful way 
of reconceptualising the writing/research process. 

In fact, Alexis Wright (2019) reminds us that embodied methods 
for narrative and knowledge making have a long history since the 
combination of walking and storytelling has been a tradition in 
Australia as long as First Nations peoples have lived with the land. 
She recounts the way her grandmother’s ‘library’ gave her access to 
Waanyi stories through walking: 
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Her stories, told orally, came from the sagas and sacred stories 
that have been kept alive by the retelling of these stories over 
time. I would go on long walks with her in our landscape of 
dry and windswept yellowing grasslands, and along dry sandy 
riverbeds with a few remaining water holes, through the winding 
sandy beds of red gullies, and over the hillside goat tracks in the 
dirt where people walked. One of my most prevailing memories 
of her was how she yearned to return to her traditional Waanyi 
homelands in the Gulf of Carpentaria. It was the focus of her 
stories, and the binding love for her traditional country. (Wright, 


2019, n. pag.) 


The capacity of place to not only construct narrative but for narrative 
to inhabit place is clear in Wright’s work, where the narratives are 
written on and live in the land: 


Our elders talk of our spirituality being inside country and of 
being inside ourselves, and it has been these voices, of our law 
storytellers, that have stayed in my mind while trying to develop 
a literature grown from our own ancient oral storytelling culture. 
It is about sovereignty of mind for place, of country, and of 
people who govern themselves ... I wanted to see what literature 
was capable of being in this country, in creating new forms of 
writing, or of a literature growing out of the country itself, and 
of being capable of changing the way we think about literature in 
Australia. (Wright, 2019, n. pag.) 


Wright (2019) shows how diverse experiences with place can create 
new kinds of narrative structures for readers to engage with. She also 
highlights the importance of having diverse voices in storytelling and 
place-making to better represent country, peoples, and relationships. 
These sentiments reflect James’s (2015) argument that storyworlds 
can introduce people to a variety of ontologies through narrative and 
that we might come to form better cross-cultural understandings of 
place by engaging with narratives from this diversity of voices. 

The idea that embodied activity can provide time for reflection 
and a break in consciousness is also evident in all the other activities 
examined. Writers who used surfing, swimming, and gardening as 
part of their writing practice talked of these activities prompting 
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memory, allowing for problem-solving, and assisting them to get into 
a mode of thinking conducive to creativity. As Tim Baker puts it: 


In my own experience, surfing definitely fuels the writing process. 
I’m never more productive than when I get to my desk fresh from 
a surf, salt water still draining from my sinuses, and try and 
channel that delicious aquatic energy into my prose. (personal 
communication, 12 October 2020) 


James Bradley has similar things to say about surfing as part of the 
writing process: 


This sense of the world’s presence in its pieces, of its divinity 
is one which runs deep in my writing. But the knowledge of its 
existence grounds me in a more mundane way, binding me to the 
act of surfing, to the escape it offers. For in the loss of self that 
surfing demands, the submission of the conscious mind to the 
rhythms of the ocean, I find a sort of peace, a capacity to move 
and think freely, and ultimately, to attain the sort of equilibrium 
I need to write. (Bradley, 2009, n. pag.) 


Like Baker and Bradley, Johnny Pitts (in Liptrot et al., 2019) suggests 
that swimming prepares him for writing: ‘Somehow the work that 
takes place there is devoid of anxiety. A later analysis may disprove 
my theory, but I only have “good” ideas when I’m submerged, feeling 
free and creative’. Pitts (in Liptrot et al., 2019) also suggests (similarly 
to Tony Williams above in relation to walking) that swimming can 
assist with reflection and problem-solving: ‘I problem solve and 
write as I swim — I composed some of this essay beneath the water’. 
Bradley (2009) uses similar words to describe this experience as a way 
of being able to think or feel free, a state that allows for creativity and 
writing to take place. In addition, he describes the water as allowing 
for an ‘escape’ or a place ‘devoid of anxiety’ (n. pag.). 

Writers who garden have similar ways of thinking of the garden 
as a prompt for their writing practice: 


I really began as a gardener/writer, in many ways. One of the 
things I love about gardening is that it is a very desultory kind of 
work; it doesn’t occupy all of your brain, by any means, at least 
the way I do it, and so there’s plenty of room for speculation and 
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for posing to oneself silly questions while one labours. It’s not 
the same with carpentry, about which I’ve also written (I wrote a 
book on architecture and building). If you let your mind wander 
while you do carpentry, you end up wounded. But in the garden 
this isn’t likely to happen. (Pollen, 2003, p. 3) 


Michael Pollen suggests a similar process to that of walking, both 
processes involving attending and the capacity for letting the mind 
drift. Jamaica Kincaid, on the other hand, finds the process of 
gardening itself to be a creative process that both prompts and is 
prompted by narrative: 


I wanted a garden that looked like something I had in my mind’s 
eye, but exactly what that might be I did not know and even now 
do not know. And that must be why: the garden for me is so 
bound up with words about the garden, with words themselves, 
that any set idea of the garden, any set picture, is a provocation to 
me. (Kincaid, 1999, p. 7) 


Kincaid also talks about the way that, for her, gardening is a way of 
prompting and embodying memory: 


It dawned on me that the garden I was making (and am still 
making and will always be making) resembled a map of the 
Caribbean and the sea that surrounds it ... the garden is for me 
an exercise in memory, a way of remembering my own immediate 
past, a way of getting to a past that is my own (the Caribbean 
Sea) and the past as it is indirectly related to me (the conquest of 
Mexico and its surroundings). (Kincaid, 1999, p. 8) 


While Kincaid mentions similar processes to those who walk, swim, 
and surf, it is clear that the tangible and continuing presence of 
the garden as opposed to the momentary experiences of walking, 
swimming, and surfing has a slightly different impact on the writing 
process. In the garden, memory is not just prompted, but embodied 
and solidified through the garden. Also implicit is the idea that the 
writer is enacting concepts through gardening that might not be 
known in the process, but can be accessed later through observation 
and reflection. In this way, the writer/gardener 1s also participating in 
the same processes of attending and reflecting that were identified by 
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Tony Williams above, and that are present in the other activities, but 
this process may not occur during a single experience in the garden 
and the two forms created (the garden and the text) can speak to each 
other as two forms of thinking out the same idea. 

The other process that is evident in writers’ accounts of place-based 
methods is a conceptual overlapping of the writing and the activity. 
This meant that writers were better able to explain the writing 
process metaphorically through the embodied activity. Writers who 
swim or surf often use words like ‘flow’ or ‘fluidity’ to describe the 
process of writing, as well as ideas of ‘showing up’, ‘waiting’, and 
‘riding the wave’ of creativity. For example, Tim Winton says: 


Writing a book is a bit like surfing ... Most of the time you're 
waiting. And it’s quite pleasant, sitting in the water waiting. But 
you are expecting that the result of a storm over the horizon, in 
another time zone, usually, days old, will radiate out in the form 
of waves. And eventually, when they show up, you turn around 
and ride that energy to the shore. It’s a lovely thing, feeling that 
momentum. If you're lucky, it’s also about grace. As a writer, 
you roll up to the desk every day, and then you sit there, waiting, 
in the hope that something will come over the horizon. And 
then you turn around and ride it, in the form of a story. (qtd. in 
Edemariam, 2008, n. pag.) 


Similarly, Fiona Capp describes a very different account of writing 
that involves the struggle of learning to write as akin to the struggle 
of learning to surf: 


Back then, it never occurred to me to ask someone to teach me. 
I didn’t believe that surfing could be taught. Like writing, it 
seemed too fluid, too unpredictable an activity too much a matter 
of individual talent and temperament. You had to work your way 
out from the shore break, get used to being dumped and spat out; 
you had to watch more experienced surfers and figure it out for 
yourself. In other words, you had to do it the hard way. (Capp, 
2002, p. 46) 


Notions of failing or ‘being dumped and spat out’, of learning from 
watching those ‘more experienced’ and figuring it out alone, are 
applied simultaneously to writing and surfing in this passage. As 
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the narrative explains how Capp came to engage in surfing lessons, 
there is also an implication in the narrative that writing workshops 
might be a way of avoiding the struggles involved in trying to ‘figure 
it out for yourself’. Further, Elizabeth-Jane Burnett (in Liptrot et al., 
2019, n. pag.) argues that ‘Writing and swimming are complementary 
practices; they encourage us to conceive of ourselves differently. Both 
processes question our habitual ways of moving through the world’. 
This comment also suggests that the connection with place changes 
thinking to generate new knowledges about human bodies in place. 
Likewise, in Kate Llewellyn’s writing, Collett (2006, p. 487) argues 
that gardening and writing are often held up together as symbiotic 
processes as she describes the way ‘the reader is encouraged to 
recognise “gardening” as “writing”: gardening as a form of writing, 
and gardening as an allusion to writing’ in Llewellyn’s garden trilogy. 
Tai Snaith also sees gardening and creativity as linked processes: 


The process of gardening shares many parallels with the process 
of art-making; process through trial and error, consideration of 
colour, texture and composition and the creation of a complete, 
shared environment. The garden is also literally a site of digging 
up history, highlighting politics of place and activity ‘on country’, 
both indigenous and introduced. (Snaith, 2017, n. pag.) 


While writing might not include the aspects of texture and colour 
(except in a descriptive way), the process of trial and error and the 
creation of a shared (albeit imaginary) environment also make this 
a suitable analogy for writing. These accounts of walking, surfing, 
swimming, and gardening show that the relationships between the 
writing process and embodied activities are complex and overlapping. 
Not only do the activities considered in this section generate creative 
thought; they also help writers to articulate the process of writing, 
and both gardening and writing are seen by the authors to be 
simultaneous and entangled art-making practices. 


Connecting with place 

Many writers also speak of the way engaging in place-based activities 
encourages them to connect with place, draws their attention to 
their bodies in place and, in some cases, prompts them to recognise 
human-induced damage and act to protect those places. Johnny Pitts 
(in Liptrot et al., 2019) talks about how swimming draws attention to 
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his body moving through water, and prompts him to consider who 
else shares the water with him: 


I marvel at my human capability as I ply through dead insects in 
the water — even though it may seem a humble skill (and I swim 
badly), I can’t believe that my body is making all the minute 
adjustments it needs to keep itself fluent in the language of the 
aquatic, while my mind is firmly elsewhere. 


His embodiment is also tied up in his writing, which is emphasised 
in his use of metaphors for describing the experience. That his body 
is ‘fluent’ and speaks a ‘language of the aquatic’ suggests that writing 
and swimming are bound up in similar processes of storytelling, but 
one is written and the other performed. This invokes both Barad’s 
(2007) concept of material-discursive practices whereby reality might 
be first performed and then written, and Doreen Massey’s (2005) 
concept of place as a performance of space. James Bradley also speaks 
of his connection with water through surfing: 


Although your conscious mind still matters, you enter a world 
where it is your physical existence that matters first and foremost, 
the movement of your body in the water, with the water ... But 
there are other times, most often in the last hour or so of dusk, 
when the beach is quiet and the sky has begun to fade, when it is 
far more. Then, as the ocean moves beneath you and the long feed 
of the clouds passes overhead, it’s possible to sense the presence of 
a meaning which lingers just out of reach. It is to do with time, 
and its depth, with the rhythm of the sky and the waves, the cry 
of the birds as they pass overhead. (Bradley, 2009, n. pag.) 


As with Pitts above, Bradley suggests that this connection with 
place while surfing has an impact on his ability to create. He also 
recognises the way other bodies, including the body of water, the sky, 
and birds prompt ‘meaning’, by which he seems to be suggesting that 
ideas emerge in relation with these bodies. Elizabeth-Jane Burnett (in 
Liptrot et al., 2019) also talks of her connection with others in water 
when she swims: ‘these moments of encounter with other species 
are a large part of swimming’s appeal for me. I am fascinated with 
whom I’m sharing the water: from the flashy birds overhead to the 
microscopic organisms beneath’. However, her engagement with the 
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water also prompts her to imagine the ways in which others, as well 
as herself, have been damaged by human action: 


The space of the river doesn’t always offer a rural idyll. Even remote 
locations can bear the marks of human-influenced damage, as 
pesticides spill off fields into water and, potentially, a swimmer’s 
body. Just as the fish, and other lives in the water, may carry these 
pollutants, so may the swimmer. We are in a community with the 
other species who are similarly entangled in both the problems 
and the pleasures of our land and waterscapes. (Burnett, in Liptrot 
et al., 2019, n. pag.) 


This passage suggests that Burnett sees herself as part of a 
posthuman or more-than-human place as she imagines not only 
the ways she is in that moment entangled with other bodies but 
also in the way her entanglement extends beyond that swim. She 
carries with her traces of the water and perhaps pollutants when 
she leaves. Tim Winton describes a similar feeling of connection 
with the water through surfing and an awareness of human damage 
to the ecosystem: 


If there’s something I’ve learnt from surfing it’s about connection. 
When you sit out in the line-up you’re bobbing in seventy percent 
of the earth’s surface. Seventy percent of your own body is water. 
Water connects you, internally, to yourself, and it links you 
externally to everyone else. I really feel the gravity of that. And 
I think feeling joined to nature, knowing how much I depend 
on it, and how it’s affected by me and my species, has been very 
important. And as an artist, as someone who writes stories and 
tries to make words into beautiful forms, it’s vitally important to 
me, especially in a culture that’s forgotten the value of beauty. It’s 
a primary source or inspiration, I guess, when so much of what 
goes on around you is only about money and big swinging dick 
capitalism. It’s important for blokes to be able to do beautiful 
stuff, impractical stuff, that adds to life. That’s an early life-lesson 
from surfing. (qtd. in Baker, 2010, p. 37) 


Here Winton raises the idea that this connection and his recognition 
of the symbiotic relationship between humans and the sea is a key 
‘inspiration’ for his fiction. So not only does the practice create a 
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connection between the writer and place, it can also filter into the 
writing produced. 

While the accounts discussed above focus largely on water-based 
activities, there are many examples of writers who talk of their 
connection with place while walking, which often leads them to 
advocate the protection of those places. This is particularly true 
in the American tradition of nature writing, where writers such 
as Henry Thoreau and Aldo Leopold walked as a regular writing 
practice and advocated the protection of the places through which 
they walked. In Australia, Ellen van Neerven draws on the First 
Nations traditions of walking and talks of the connection to country 
and story that it brings: 


Pm a proud Mununjali person, and south east Queensland is home 
for me on many levels. I was born here, my mob are from this 
area, and I feel very homesick when I’m away for too long. I feel 
a bit connected to the poetry of the place. Whether it’s walking 
in the bush or walking on a street, words come through me. 
(van Neerven, 2020, n. pag.) 


This reflects a notion of walking and connection to place through 
narrative similar to that described by Alexis Wright earlier in 
this chapter. There is less discussion of connection in accounts 
from writers who garden, but there is a clear relationship between 
the writer, garden, and text, even when this is more implicit. For 
example, Kate Llewellyn (1987) in The Waterlily seems to publish 
poems in part to fund her gardening as she spends her earnings not 
on the ‘pressing bills’ but on a new plant, while Pollen suggests that 
connection with others in the garden can prompt the questions he 
pursues in his writing: 


One day, during the first week of May, I was planting potatoes, 
and right next to me was a flowering apple tree. It was that week 
in May, in Connecticut where I live, where the apples were just 
in spectacular blossom, and the bees were going crazy, and this 
tree was just vibrating with the attention of the bumble bees. So I 
asked myself this sort of silly, but ultimately to me quite profound 
question: what did I have in common with those bumble bees as 
workers in this garden? (Pollen, 2003, p. 3) 
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Like Burnett’s notion that all species in the water are connected, 
Pollen here links all ‘workers’ in the garden suggesting that gardening 
involves more than just human effort and action. essa may ranapiri 
shows that connections with place are also often mediated through 
technology, which impacts the way those connections might occur as 
well as the way stories might be told about them: 


Writing about place is everything really, it hurts a lot, it challenges 
me, it makes me feel everything I lack, but also it’s everything we 
are and will be and have been. Because it’s all about place right? 
The whole state of things is due to where we are placed, where 
we are displaced. I wrote a poem about my marae, a place I have 
only passed on the highway or ‘visited’ via the Google Maps and 
the work really does summon something, like just putting words 
into the world establishes some tenuous connection point. Like a 
little gift from my ancestors. But also I do worry I fetishize that 
disconnect sometimes, make my life about the things I don’t have 
rather the [sic] opportunities and connections that I can make. It’s 
also funny as well because growing up I feel like a lot of things 
teach you that place doesn’t matter like all the names of the streets 
are some dead colonizers from Britain and the shows on TV are 
American, none of us present on the box. It has really been a 
learning experience for me over the last ten or so years finding 
place or even coming to see it. (ranapiri, 2020, n. pag.) 


ranapiri shows that the disconnection from place can be a key 
motivation for writing and that digital ‘wandering’ of streets and 
urban spaces can stand in for those experiences when people are 


displaced. 


Narrative structures 

Finally, some of the writers who engage in place-based activities as 
part of their writing practice speak of the activity having an impact 
on narrative structures. Baker talks of channelling ‘aquatic energy’ 
and Bradley of submission to ‘the rhythms of the ocean’, which 
suggests that the activity of surfing has an impact on the writing that 
goes beyond process-related aspects. In their accounts, they suggest 
that the rhythm or energy of the water is somehow captured in the 
narrative. Similarly, many writers who surf also talk about the idea 
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of flow, as both a process and a structural element of their writing. 
For example, Baker says: 


I think there’s definitely a flow and an instinctive, intuitive style 
of writing that comes out of surfing that can often be dreadful 
but occasionally sublime. My peak moments of flow while writing 
about surfing have felt so effortless. I’ve felt like Pm cheating but 
they seem to inevitably be the passages readers respond most 
enthusiastically to rather than the ones I labour and agonise over. 
(personal communication, 12 October 2020) 


In connecting with place, writers also speak of questioning writing 
conventions. For example, Robin Wall Kimmerer questions 
grammatical conventions in relation to gardens and botany: 


We accept with nary a thought that the names of people are 
capitalised ... Capitalisation conveys a certain distinction, the 
elevated position of humans and their creations in the hierarchy 
of being. Biologists have widely adopted the convention of not 
capitalising common names of plants and animals unless they 
include the name of a human being or an official place name ... 
Indigenous ways of understanding recognise the personhood of 
all beings as equally important, not in a hierarchy but a circle. So 
in this book as in my life, I break with those grammatical blinders 
to write freely of Maple, Heron, and Wally when I mean a person, 
human or not; and of maple, heron and human when I mean a 
category or concept. (Kimmerer, 2013, p. 385) 


While she doesn’t explicitly talk about walking, Alexis Wright discusses 
the way she crafted her narrative Carpentaria in response to Waanyi 
country in the Gulf of Carpentaria on the north coast of Australia: 


I wanted the narrative voice to be one that we know, to speak to 
this country in its language, because our old people will tell you 
that country hears its people, it is listening all the time, and it will 
speak back to you. (Wright, 2019, n. pag.) 


While Kate Llewellyn hasn’t herself spoken about the impact of her 
gardening practice on her writing, others have commented on the 
way gardening might have impacted the structure of her narratives: 
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Her experimentation with a genre that might be loosely described 
as ‘garden writing’ (despite her protestations) is also garden 
practice: it follows the highly artificial principle of grafting. In 
this case, the delicate stem of poetry is grafted to the sturdy 
trunk of prose, and thus a readership is created out of the popular 
demand for garden and travel writing. (Collett, 2006, p. 483) 


This suggests that even if writers have explicitly reflected on the 
relationship between gardening and practice, or even if they aren’t 
conscious of an effect, there might still be an impact on the narrative 
structure and form. 

These place-based experiences work to reflect something of 
the places through which writers move, a manifold process of 
engagement with stories, places, texts, and bodies, as Kate Rigby 
(2006) suggested earlier in this chapter. However, these accounts 
also show that engagements are not limited to the content of 
the narrative, but that embodied experiences with place might 
also impact the structures and styles of narrative, creating new 
conventions and capturing rhythms of movement across lands and 
through waters — rhythms that readers will no doubt simulate as 
they engage with the text. 


Towards a critical posthumanist writing practice 


In order to create new environmental imaginaries, writers can 
explore place- -based methods of research-creation. Activities such as 
surfing, swimming, walking, and gardening allow writers to engage 
in two important processes of research-creation: a close attention to 
place; and daydreaming and reflecting to incite creative thinking. 
Writers suggest that these activities help them to get into the right 
mindset for writing, help them work out creative challenges and 
generate new ideas. Consequently, writers also talk about how these 
activities allow them to reflect on their relationship with place, and 
in some cases, how this relationship impacts the text through the use 
of particular structures, rhythms of language, and narrative forms. 
Further, other sivironmental humanities researchers might also find 
the process of research-creation fruitful for examining imaginaries, 
memories, and relationships in place as well as considering the 
entanglements of people (human and nonhuman), places, and texts. 
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In the above accounts of writing, it is also evident that many 
writers have evolved in their thinking about environmental concerns 
or connections with place through critical embodied activities. 
Jamaica Kincaid’s (1999) writing explores her relationship with place 
and gardens in My Garden (Book), where she explores the way 
research-creation practices helped her to think through complex 
histories of colonisation, slavery, and racial experiences of gardens 
and gardening, which sometimes began unconsciously through 
performing gardening, reflecting on the shape and style created and 
then coming to an understanding of why. Tim Winton is an environ- 
mental activist, and many of his surfing experiences have evidently 
impacted his writing, with characters in many of his books living 
with and around bodies of water, while connections with place are 
prominent in his narratives. For Alexis Wright, walking and storying 
place are part of a long tradition that she remakes through written 
narrative. For many of these writers, narratives arise in and from 
place. A posthuman critical practice of engagement with place might 
involve attending to the co-constructed nature of texts in place as a 
result of the connections between writer and the nonhuman others, 
matters, and phenomena encountered. The methods explored here 
are only a selection of possible activities that could be used to engage 
critically with place. Most of these - swimming, walking, and surfing 
— require a high level of ‘able-bodiedness’ that is not accessible for all 
writers, and not necessary for a critical engagement with place. It is 
also not enough to just engage, it has to be a critical engagement as 
Springgay and Truman argue (2017). Therefore, a critical embodied 
engagement with place could look much less physically intense 
than these activities while achieving the same level of cognitive and 
creative work. For example, sitting in a place and attending to the 
embodied experience of place, the relationships between self, others, 
materialities, and phenomena could in fact provide a more critical 
posthumanist method than engaging uncritically with place through 
a more physical method. 

Situated knowledge might be seen to arise as a result of these 
co-constructed experiences with place in consultation with reflective 
research that considers how established knowledges, conceptions 
of nature, and environmental imaginaries impact those experiences 
with place. To engage in a practice of writing informed by posthu- 
manism would also require careful attention to the way bodies 
take in information, and are always in relation with the nonhuman 
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through both internal and external entanglements. Place-based 
experiences, established and situated knowledges, imaginaries, and 
sociopolitical contexts are entangled in the writer’s manifold (using 
Janet Frame’s term) and can be taken out and shaped to form written 
narrative. This is what might be called ‘making with’ or sympoiesis 
to use Haraway’s (2016) term or ‘thinking with’, where narratives 
are considered to be co-constructions generated through a writer’s 
entangled engagements with others in place. In this context, ‘with’ 
should not be read as a way of positioning place as an object or tool 
which humans use to make or think but rather a participant in the 
performance of research-creation. 

The written text works as an instruction manual for the reader 
that can impact how they consider their own relationship with 
place. The reader might be directed to consider new environmental 
imaginaries or new ways of relating to place through the writer’s 
use of language, narrative forms, and storyworld structures, as well 
as plot, voice, and content. Through narrative, writers can work 
to question established knowledges and dominant imaginaries, as 
well as asking readers to consider other ontologies, cross-cultural 
perspectives and experiences, and other ways of being in the world 
including through nonhuman bodies and experiences. Cognitive 
narratology shows that when readers form strong connections with 
a text, they can experience transportation, and that this transpor- 
tation can lead to shifts in thinking and understanding. Therefore, 
it is possible to construct texts that embody concepts drawn from 
posthumanism and situate knowledge that readers might feel-with in 
order to reconsider how we live among the nonhuman and how we 
might live as part of a caring multispecies community. 


CHAPTER THREE 


Private entanglements 


Houses and gardens* 


This chapter seeks to reposition the relationship between the house 
and garden, questioning the inside—outside and human—nonhuman 
relationships that exist in the ways these spaces are managed in cities 
and constructed within narratives. House and garden are places of 
mutually imagined construction. In a cultural sense, these interlinked 
places might be considered the result of a joint process of domesti- 
cation, as Robin Wall Kimmerer (2013, p. 124) describes: ‘wild plants 
have changed to stand in well-behaved rows and wild humans have 
changed to settle alongside the fields and care for the plants — a kind 
of mutual taming’. The garden has subsequently become a space 
where human and nonhuman work together to construct places of 
leisure, production, and cultural significance. However, in many cases 
gardens are separate from the human site of the house from which the 
garden is often excluded by a walled and carefully monitored barrier. 
Gardens in turn have often been safe spaces, walled or fenced off 
from the more-than-human beyond. However, gardens might also 
be considered sites of cultivation that blend into the surrounding 
environment as with Indigenous gardening practices (Gammage, 
2005). As places caught between public and private, gardens are also 
sites of transgression and transformation. Inside the garden, residents 
are free to engage with the nonhuman without fear of any human or 
nonhuman others that may interrupt or threaten this engagement 
in less-managed green spaces. Likewise, the garden provides fiction 
with a space to reconsider the relationship between people and the 


* Parts of this chapter have been adapted from an article published in Australian 
Geographer: ‘Creative Writing as a Means of Reimagining Gardens’ (2022). 
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more-than-human places that make up cities. According to Rebecca 
Solnit (2000), fiction brings the mythical, symbolic, and narrative 
into the garden space where thinking and walking take place, 
creating a mutual engagement between the physical, imaginative, 
and analytical. Gardens in fiction have been spaces of transcendence 
and resilience, healing and creativity, damage and madness. In this 
chapter, I Soncider yita posthuman garden might look like and 
how writers might work to reimagine house and garden as reciprocal 
and relational. 


Houses, gardens, and narrative 


The garden is a space where nature and culture come into relation. 
Imagination has always played a role in how gardens are constructed, 
what meanings are brought to particular garden spaces, and who 
belongs to them in what capacity. As Saguaro (2006, p. xii) shows, 
‘gardens, like texts, extend both the critique and the perpetuation 
of particular ideological premises and practices, in ways that are not 
always obvious’. In Australia, there are two key gardening traditions 
from which other gardening practices have sprung, one emerging 
from the ancient practice of Indigenous gardening and the other from 
the colonisation and subsequent migration that sought to reproduce 
gardens from other ecologies (Holmes, Martin, & Mirmohamadi, 
2007). These practices have had an impact not just on the ecology of 
Australia but also on the environmental imaginaries and relationships 
between people and places. As Saguaro argues: 


Certainly, imperialistic ‘plots’ (including the plunder and export 
of exotic plant species and/or the transplantation of Englishness — 
in garden-style as in much else — to places of conquest) and their 
postcolonial, multicultural aftermath have had an impact, literally, 
on garden plots — and on literary plots. (Saguaro, 2006, p. xii) 


What she suggests here is that conceptions of physical gardens and 
literary i imaginings of place are produced through the same environ- 
mental imaginaries operating in any sociohistorical context. There 
are many forms of garden, and each comes with its own mythologies, 
conceptions, and contexts. Saguaro provides a list of key garden 
types that have impacted ecological imaginaries: 
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Edenic, Arcadian, pastoral, paradise, natural, wild, formal, 
plantation, vegetable, fruit, flower, botanical, physic, orchard, 
arboretum, allotment, walled, country, city, park — each of these 
terms is familiar in relation to gardens; each gives rise to other 
issues such as: myth, cultural specificity, historical context, nation, 
topography, class, race, religion, gender. (Saguaro, 2006, p. ix) 


Jamaica Kincaid (1999) gives an example of how contexts and gardens 
shape each other in My Garden (Book). In this memoir, Kincaid 
explores her own relationships with gardens, but also the impact of 
colonisation on her ancestors and their relationship with gardens. 
As discussed in Chapter 2, Kincaid makes a garden that represents 
her ancestral homeland, but she also mentions the way her ancestors 
likely had a very different relationship with gardens from her own. 
Colonisation in the Caribbean meant that those of African and 
Latinx descent have often been forced to work in gardens rather than 
gardening for leisure or relaxing in them. In this sense, gardens, and 
particularly plantations, represent pain and oppression for many. 
In Australia, the practice of blackbirding — or taking people from 
the Pacific Islands for unpaid labour on sugar cane plantations — as 
well as the labour of Aboriginal and Torres Strait Islander peoples 
who similarly were stolen from their families and put to work for 
little or no pay, has undoubtedly left a similar legacy that continues 
to embody that suffering in some forms of colonial gardens and 
gardening (see Davis, 2021). However, as Bruce Pascoe (2014) shows, 
this sits beside an ancient practice of Indigenous gardening associated 
with the nourishment and healing of both peoples and ecologies. 

In contrast to Indigenous gardening practices, Arcadian 
and imperial conceptions of nature were present in early settler 
relationships with place, as Aidan Davison suggests: 


Private dreams of Edenic harmony with and social autonomy 
in domestic nature were not only prominent during the first 
century of Australian suburbanisation (roughly, 1850 to 1950), 
they operated as a counterweight to public dreams of techno- 
logical dominion over raw nature in the creation of Australian 
modernity. (A. Davison, 2005, p. 1) 


This negotiation of place mirrors the questions about human relations 
with the natural world being asked in Europe. Although, at the time 
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of colonial settlement, Australian nature was often depicted as ugly 
and in need of improvement, Paul Carter (1987, p. 45) argues that the 
problem was partly a limitation of the English language with ‘the 
Australian places failing to conjure up the proper associations’. For 
example, an Australian ‘valley’ or ‘glen’ was so unlike the European 
version that the words failed to describe these places accurately 
according to the settler imagination. This misalignment between 
conception and reality led writers to describe less than ideal versions 
of such places for European audiences (Bayes, 2017, pp. I-12). Settler 
conceptions of nature also played out in the domestic and public 
gardens, as colonists sought to import what they considered more 
aesthetic visions of nature. Meanwhile, the notion of Indigenous 
gardening was overlooked and erased from the public discourse, 
another consequence of the terra nullius myth. The practices of 
Indigenous gardening and land management were illuminated by the 
work of Bruce Pascoe and culminated in his book Dark Emu (2014), 
which contests dominant colonial ideas of precolonial Aboriginal life. 

These conceptions of gardens and gardening are also present in 
narrative fiction as writers work to recreate and reimagine gardens. 
According to Saguaro (2006, p. 226), the literary garden has been 
reconceived in various ways. For example, the labour required to 
establish and maintain a ‘beautiful easeful facade of the upper- 
middle class Victorian English garden’ promoted the glory of empire, 
Englishness, and hierarchy in modernist fiction. This can be seen in 
novels such as Jane Austen’s Mansfield Park (1814), where gardens are 
enjoyed by the wealthy elite and their guests while the lower-class 
labourers responsible for constructing and maintaining them are 
almost invisible. Postmodern and postcolonial narratives, on the 
other hand, question whose stories are told through gardens. This 
can be seen in Tan Twan Eng’s novel The Garden of Evening Mists 
(2013), where the gardening practices of the coloniser (in this case, 
Japan) are reclaimed and used to memorialise the life of someone 
killed by Japanese soldiers. The notion of gardens has also been 
refigured through cyber-culture and the notion of simulacra in 
speculative and science fiction, where gardens are no longer what 
they seem — they might be created through robotics or genetics, 
and are often poisoned or enhanced through human endeavour. 
This can be seen in narratives such as Indra Sinha’s Animal’s People 


(2007), where gardens are sources of poison and death rather than 
nourishment, and in Philip K. Dick’s Do Androids Dream of Electric 
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Sheep? (1996), where apartment gardens have been replaced with 
small plots of ‘covered roof pasture’ where animals both real and 
simulated ‘grazed’ (Dick, 1996, p. 10). In the suburbs, gardens are 
described through loss: ‘what had once been a terraced path, garden 
enclosed’ (Dick, 1996, p. 164, emphasis added) and through damage: 


The garden had perished during the war and the path had ruptured 
in a thousand places. But he knew its surface; under his feet the 
familiar path felt good, and he followed it, passed along the greater 
side of the building, coming at last to the only verdant spot in the 
vicinity — a yard-square patch of dust-saturated, drooping weeds. 
(Dick, 1996, p. 164) 


These damaged gardens tell a story of where our current relationship 
with urban ecologies might lead through extractivist thinking and 
consumerism. New narratives as well as recent interest in Indigenous 
narratives in literature attempt to revision this relationship by telling 
‘histories of coevolution’ about the ‘interaction, adaptation and 
reciprocal impact’ of plants and people (Saguaro, 2006, p. 226). 
Through a posthumanist lens, the garden might be seen as a 
negotiated space where human and nonhuman must work together 
to create a new kind of hybrid natural/cultural entity, rather than 
being viewed as a place imposed upon by humans in an attempt to 
control and civilise the natural world (Hunt, 2000). After all, the 
garden has never been a wholly human-controlled space. As Kincaid 
shows in My Garden (Book), plants don’t always grow or bloom in 
the way we expect them to. The gardener’s imagined and planned 
garden is not always the garden that eventuates, so there is always 
a negotiation that involves refiguring and reimaging the garden as 
the gardener responds to the plants over the course of the garden’s 
growth. Haraway (2016) suggests that an ecocentric reimagining of 
place involves a ‘becoming with’ — that is, a becoming in relation 
with human and more-than-human entities. This involves a shaping 
of ‘response abilities’, where ‘all together the players evoke, trigger, 
and call forth what — and who - exists’ and opens up a new space for 
relations between inhabitants (p. 16). In this sense, becoming-with is 
not restricted to human—nonhuman relationships, but also includes 
relationships between more-than-human others. Haraway (2016, 
p- 16) explains that ‘what results is often called nature’. Therefore, 
becoming-with is what happens in gardens as plants navigate their 
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environmental conditions, as humans provide resources and restrict 
space, as other animals such as insects provide nourishment and 
restrict particular kinds of growth. In Haraway’s thinking, these 
relationships involve reimagining the family unit, so the idea of kin 
extends to our more-than-human cohabitants. Talking of her own 
extended kin, Haraway (2003, p. 9) writes that ‘like the productions 
of a decadent gardener who can’t keep good distinctions between 
natures and cultures straight, the shape of my kin network looks 
more like a trellis of an esplanade than a tree’. This echoes Edouard 
Glissant’s use of the creole garden rather than the family tree to 


describe kinship: 


The specificity of the creole garden is that it involves planting 
a little bit of this and a little bit of that, in close proximity and 
apparent disorder. To an outsider, the creole garden might appear 
to be simply inefficient and disorderly. A single-minded rationalist 
might propose a more efficient distribution of crops. The various 
crops ‘protect each other’. The small scale, lack of uniformity, 
and apparent disorder that make the creole garden inefficient 
also protect it against ecological perils that have become well 
known in the era of industrial monoculture, including increased 
vulnerability to catastrophic failure if a crop should succumb to 
environmental changes or to pests that evolve around the crops’ 
defenses. In Glissant’s hands, though, the creole garden becomes 
a potent metaphor for the benefits of cultural diversity. The 
agricultural promiscuity of the creole garden symbolizes the value 
of interdependent networks of cultural difference. Like the creole 
garden, the Tout-monde is highly inefficient, but it maintains a 
reservoir of cultural differences that, working through analogy, 
fuels innovation and creativity. (Prieto, 2010, p. 119) 


These metaphors reveal how gardens and plants can become part 
of our kin network but also how thinking with gardens makes it 
easier to conceptualise a posthumanist understanding of human 
relationships with place. In this sense, the posthumanist notion of a 
garden need not be limited to the physical geography of the garden 
space itself: 


I am a gardener. I can’t think of a more important responsibility. 
Gardening is not just a set of tasks. It’s not restricted to backyards, 
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courtyards, balconies. It can, and should, happen anywhere, 
everywhere. Gardening is simply a framework for engagement 
with our world, grounded in care and action. To garden is to 
care deeply, inclusively, and audaciously for the world outside 
our homes and our heads. Its a way of being that is intimately 
interwoven with the real truths of existence — not the things 
were told to value (money, status, ownership), but the things 
that actually matter (sustenance, perspective, beauty, connection, 
growth). (G. Reid, 2019, n. pag.) 


Georgina Reid (2019) therefore suggests that gardening constitutes 
a way of being in relation to others in the world. This can be seen 
in the recent COVID-19 pandemic, when entire social structures 
were interrupted: the relationships most needed are the ones often 
overlooked — caregivers and food producers, as well as places to 
shelter and places for movement, such as parks. This is not to 
suggest that all who garden or have gardens will be attentive to these 
relationships, since destructive gardening practices such as the use of 
pesticides often impact other lives and ecologies beyond the garden. 

The house, too, might be refigured in relation to the garden. In the 
dominant Western Imaginary, the house and garden are envisioned 
as separate spaces — the human spaces of the house and the controlled 
natural spaces of the garden (Solnit, 2000). In homes, doors and 
windows keep out ‘nature’, and pesticides are used to control who 
can enter or live within. The garden has in some figurations been 
an extension of the home, a safe outdoor space fenced and protected 
from any dangerous people or animals beyond it. This sense of 
the house and garden has further been refigured more recently in 
Australia as houses have grown to engulf garden spaces, as Holmes, 
Martin, and Mirmohamadi (2007) show. There has also been a trend 
towards viewing the garden as a commodity through shows such as 
Backyard Blitz, where the occupiers of the house are not involved 
in designing or constructing the garden themselves. According 
to Holmes, Martin, and Mirmohamadi (2007), the house in this 
post-millennium imaginary is the only place of safety and security 
where the exclusion of human and nonhuman others is paramount. 
Instead, people have outsourced either the gardening or the garden 
completely and engage in their outdoor activities in places away from 
the home, such as managed public parks, indoor gyms, and nature 
reserves (Holmes, Martin, and Mirmohamadi, 2007). 
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In contrast, there have been experiments in architecture and 
narrative to explore urban structures that blur the boundary between 
house and garden. One example can be found in the work of 
artist and architect Friedensreich Hundertwasser, who addressed 
these separations in his Hundertwasserhaus in Vienna by creating 
architectural forms that blend the home and garden using uneven 
surfaces to create more naturalistic spaces, particularly places where 
trees and other plants might be grown. He sees traditional spaces 
that are characterised as having flat surfaces, straight lines, and 
standardised features as ‘designed for machines’ (Kunst Haus Wien, 
1991, n. pag.) — although the uneven floors are only suitable for 
able-bodied humans. While his work predates the posthumanist 
movement, Hundertwasserhaus could be considered a posthuman 
vision of the house that goes beyond aesthetics to create mutually 
beneficial relationships between the people and ‘plant-friends’ 
cultivated within (Kunst Haus Wien, 1991, n. pag.). These plants 
are not just potted house plants; they penetrate the inside/outside 
boundary of the house with spaces designed to accommodate the 
needs of ‘plant-friends’ with domes that allow sunlight in, special 
windows that allow branches to access the outside, and inlaid spaces 
for soil and roots to be placed. In addition, his design of the ‘humus 
toilet’ uses gravel, dirt, and assistance from these plants to turn 
sewage into clean water that can be reused in the home/garden. 

Another example comes from recent experiments with living 
architecture that use trees and fungi to create structures that can 
grow and repair themselves. As Vallas and Courard (2017) are quick 
to point out, living architecture isn’t new. In the past, it has been part 
of local arts and community projects, but these new bio-structures 
such as living concrete and myco-architecture are proposed for 
widespread use in cities. In the experiments carried out by Vallas 
and Courard (2017), living trees were shaped from seedlings and then 
covered with mycelium (a type of fungus) to create a sealed structure. 
These kinds of living structures build on imagined cities in previous 
art and narrative practices. One work key to imagining a living city 
is the Myst franchise of books (2003) and video games (1993-2005), 
produced largely by Robyn and Rand Miller (1993, 2004). In the Myst 
universe, people live symbiotically with plants and structure cities by 
shaping trees as they grow. This requires people to maintain these 
relationships in order for their cities to continue providing them with 
shelter and food. These living homes remake the house and garden so 
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that a distinction is no longer possible. Despite the length of time that 
Vallas and Courard (2007) found was required to grow a house (ten 
years), these experiments show that it is possible to create other kinds 
of cities that make relationships between people and ecologies more 
apparent and encourage the kinds of relational living conceptualised 
by posthumanism. Narrative fiction might thus offer us new ways of 
imagining the private spaces of cities. The intimate places in homes 
and gardens are the entangled spaces of our everyday lives, so writers 
can produce posthumanist interventions in this place-making process. 

In the following sections, I examine the strategies writers use 
to reimagine gardens. There are gardens that are performed and 
etched on the body, bodies of human—plant and human-garden 
hybridity, and gardens that question or resist dominant narratives of 
many kinds. Through these narratives, we find potential strategies, 
structures, and forms that writers might use to imagine relationships 
in and with gardens and the potential to create new posthumanist 
gardens in fiction. 


Inscribed gardens 


One strong theme that emerges in narratives with gardens is the 
use of gardens to provide a space for both physical and psycho- 
logical transformation. In particular, gardens were imagined as 
spaces for remembering and memorialisation, recovery from past 
traumas, and dealing with end-of-life concerns. In this section, I 
examine two novels, Tan Twan Eng’s The Garden of Evening Mists 
(2013) and Fiona MacGregor’s Indelible Ink (2010), both of whose 
narrators experience gardens as places for remembering, recovery, 
and preparing for death. For Marie in Indelible Ink, the garden is 
an extension of the family where she finds comfort after her divorce 
and while undergoing cancer treatment. For Yun Ling in The Garden 
of Evening Mists, gardens are sites where she can recover from the 
trauma of war, and they become strongholds for her memory as she 
suffers from the effects of the debilitating disease aphasia. In addition, 
the protagonist in each narrative inscribes the garden on her body 
with tattoos, which has the effect of transforming the relationship 
between bodies, gardens, and temporalities in the narratives. 

Both novels document transformations as Marie in Indelible Ink 
and Yun Ling in Gardens of Evening Mists attempt to construct new 
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identities for themselves. For both, the garden is a place of healing, a 
place of transition, and a space where they can reimagine themselves 
in relation to the world. In understanding how these characters enact 
this transformation in relation to their gardens, it is useful to look 
to Donna Haraway’s (2016) work on co-mingling. Kin-making is 
present in Indelible Ink, where Marie often refers to specific plants 
within her garden in similar terms to her children. She worries about 
them, and nurtures them: “Marie couldn’t wait to get into the bags 
of blood and bone to feed her hungry garden’. She also mourns them 
when they die: 


Walking back up to the house, she heard the banksia groaning and 
thought as she turned how uncanny it sounded, like a creature 
crying for help, and as she stood there watching, the tree slowly 
fell. It was a surreal and frightening sight, the old man banksia 
falling towards the harbour with a groaning woody shriek, 
dropping dead before her eyes. It was over quickly. Vertical one 
minute, horizontal the next. (McGregor, 2010, p. 26) 


Over the course of the narrative, Marie finds out that she has cancer, but 
in fact she is not the only one dying in the story. Her garden is suffering 
from the effects of climate change, long-term drought, and the threat 
of development, which extends across the city: “Outside, the sun was 
killing half the city’s plants; the rivers were drying up; the whole world 
was dying’ (McGregor, 2010, pp. 211-12). The banksia is the first in a 
series of deaths in the narrative, culminating in her own death and the 
psychological journey Marie takes to confront and accept death not as 
an end but a transformation of life. This echoes Rosi Braidotti’s (2013) 
suggestion that we must cultivate ‘death in life’ and since others have 
died in order for us to exist, death is therefore our past as well as our 
future: ‘It is a precondition of our existence’ (p. 132). 

The Garden of Evening Mists and Indelible Ink are narratives that 
employ the garden as a hybrid space and reveal how these spaces can 
aid in cultural and ecological well-being. By inscribing the garden 
on the body, the protagonists are able to transform themselves in 
relation to the hybrid space of the garden and to reconstruct their 
relationship with place. This inscribing also allows them to remain 
connected to these significant places while absent. Braidotti’s concept 
of posthumanist death is useful in understanding the significance of 
this tattooing, which allows the characters to visualise themselves 
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as part of the garden and, at the end of each narrative, enact death 
‘by merging into this generative flow of becoming’ (Braidotti, 2013, 
p- 136). Braidotti reminds us that: 


The generative capacity of this life-death continuum cannot 
be bound or confined to the single, human individual ... Just 
as the life in me is not mine or even individual in the narrow, 
appropriative sense espoused by liberal individualism, so the 
death in me is not mine, except in a very circumscribed sense of 
the term. (Braidotti, 2013, p. 135) 


Inscription of the garden through tattoos works to confirm the 
psychological and then physical transformation of these women. 
According to DeMello: 


The transformative power of the tattoo is especially useful for 
individuals experiencing crisis in their lives. Women, especially, 
speak of situations involving domestic violence, the break-up 
of primary relationships, or serious illness. These women see in 
their tattoos the power to handle such crises. (DeMello, 2000, 


pp. 166-67) 


In Indelible Ink and The Garden of Evening Mists, Marie’s and 
Yun Ling’s tattoos are linked to gardens as places of healing, so the 
tattoos work to find new ways of existing with and beyond trauma. 
As Rhys, the tattoo artist in Indelible Ink, says, ‘I like to tell myself 
that tattooing heals’ (McGregor, 2010, p. 76). Furthermore, DeMello 
(2000) argues that the tattooed person takes the drawn subject into 
themselves as part of their identity. Therefore, Marie and Yun Ling 
are also able to reimagine themselves as part of the garden, which 
prompts a refiguring of the garden itself in relation to their lives. 
Further, tattooing of the body, linked to the transgressive space 
of the garden, leads Marie and Yun Ling to subvert dominant 
narratives that seek to control and, in effect, cause damage to social 
and ecological well-being. This is evident in both narratives as the 
characters seek to transcend social conventions to tattoo their bodies 
at the same time as they enact an ecocentric practice of gardening. At 
the beginning of Indelible Ink, Marie performs her role as affluent 
mother for family, friends, and neighbours in upper-class Sydney, 
while at the beginning of The Garden of Evening Mists, Yun Ling 
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is performing her role as respected judge, bringing to account those 
who have committed war crimes. Both perform these roles in ways 
that conform to social expectations, but also restrict their identities. 
When Marie begins getting tattoos, her children and friends find it 
disturbing, while Yun Ling is so concerned with social critique that 
she hides her tattoo (horimono) under clothing for 40 years, only 
revealing it to certain people — though they do respond much more 
favourably to the artistic qualities of the horimono than in Marie’s 
case. Yun Ling reflects on this covering up towards the end of the 
novel: ‘I think of the years of solitude, the care I have had to take in 
my dressing so that no one could ever see what lay on my skin’ (Eng, 
2013, p. 339). And ‘I was rising up the ranks of the judiciary — just a 
rumour of something like this would have ruined my career’ (Eng, 
2013, p. 339). However, she considers the horimono to be so valuable 
that she resists medical treatment that might cause damage to the 
tattoo, which she also wants to be preserved on a cutting of her skin 
after death. Moreover, these tattoos reflect the way that gardens can 
work to trouble boundaries — questioning relationships between life 
and death and inside and outside, as well as blurring boundaries 
between cultures, species, and timespans. For example, in The Garden 
of Evening Mists, Yun Ling considers the garden to be complete only 
when a heron comes to inhabit it. This heron is also depicted in the 
garden that is tattooed on her back. In Jndelible Ink, boundaries are 
crossed in the garden as the neighbour’s vegetation encroaches, and in 
the pairing of Marie’s children with specific plants in the garden. 


Gardens and cultural heritage 

In both narratives, the protagonist is a settler (albeit in very different 
sociopolitical contexts), and this relationship is also reflected in 
the ways they position local and imported nature. In The Garden 
of Evening Mists, the tea plantation, the English rose gardens, and 
Yugiri are all positioned as an ‘improvement on nature’. However, 
Frederik makes plans as they age to remake the formal gardens on 
the tea estate into ‘indigenous gardens’ that he describes as ‘using 
plants and trees native to the region’ and letting them ‘grow the way 
they would have done in the wild with as little human assistance — 
or interference — as possible’ (Eng, 2013, p. 22). Yun Ling’s response 
to this is to remind Fredrick that the tea plants, herself, and him 
‘especially you’ are also ‘alien’ to the land (Eng, 2013, p. 22). In 
Indelible Ink, Marie decides to keep lilies despite them being ‘weeds’. 
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The big difference between the protagonists’ status as settlers is that 
while Yun Ling faces prejudice, Marie is the beneficiary of a colonial 
heritage. This is reflected in language used in Indelible Ink that 
holds this history of colonialism — Marie uses the word ‘blackboy’ 
to describe her tree, and in response, her friend Susan says, ‘You’re 
not allowed to call it that anymore, Marie. And your blackboy is a 
grass tree you know. Xan-thor-rhea’ (McGregor, 2010, p. 42). The 
text also refers to a plant named the Wandering Jew. The fact that 
Marie doesn’t question these names shows how traces of colonialism 
persist. As Ghosh (2022) shows, the erasure of local plant names in 
countries colonised by Europe and their renaming with European 
terms was a key strategy of imperialism. 

In The Garden of Evening Mists, Yun Ling navigates the difficult 
terrain of making amends with the colonial legacy left by Japan in 
Malaysia despite her traumatic internment during the Second World 
War and the rape and death of her sister at the hands of Japanese 
soldiers. Japanese gardens are complicated for Yun Ling as she 
associates them first with her sister’s love of them and a childhood 
holiday to Japan and then with the trauma of war and the killing of 
her sister. However, her coming to terms with this trauma occurs 
in Aritomo’s garden as they work together to restore what is often 
referred to in the book as a work of art. When she first begins to 
work in the garden, Aritomo tells her, “You will never become a 
well-regarded gardener if you carry such anger with you’ (Eng, 2013, 
p. 250). This suggests that gardening not only enables healing, but 
requires it. This garden is not strictly a Japanese-style garden, as Yun 
Ling finds, but a mixture of Japanese techniques and allusions to 
Chinese myths and traditions etched onto the Malaysian landscape. 
According to Cammack and Convery (2012, p. 163), “This sort 
of borrowing, cross-fertilisation and hybridisation has occurred 
throughout garden history and it undermines the notion that any 
particular style of gardening is uniquely linked to a particular place 
or time’. The garden thus becomes a place to bring together cultures 
and traditions, and to imagine new ways forward. 

Within the Garden of Evening Mists, or Yugiri as it comes to be 
called, cultural distinctions are broken down and refigured to allow 
what the characters refer to as a harmony between cultural traditions, 
and between culture and more-than-human others. This harmony 
often involves making compromises, drawing on similarities, 
but also bringing together contradicting forms to construct new 
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shapes and ways of being. The relationships between Chinese and 
Japanese cultural traditions are further blurred by the history of 
Japanese gardening. Yun Ling explains that ‘gardens were created to 
approximate the idea of a paradise in the afterlife’ in the Buddhist 
temples of China (Eng, 2013, p. 89). In addition, the Japanese gardens 
of the Heian Period ‘emphasised mono no aware, the sensitivity to 
the sublime, and was marked with an obsession with all aspects of 
Chinese culture’ (Eng, 2013, p. 89). Slowly, Japanese gardeners began 
to establish gardens with ‘their own principles of composition and 
construction ... creating less cluttered gardens paring down their 
designs almost to the point of emptiness’ (Eng, 2013, p. 90). However, 
Yugiri is a combination of styles from different periods. When 
Yun Ling tells Aritomo that ‘it must have made it more difficult 
to achieve an overall harmony in your garden’, he replies, ‘not all 
my ideas were workable’ (Eng, 2013, p. 94). This reflects Aritomo’s 
attempts to repair some of the damage done by his country to the 
Chinese minority in Malaysia. According to Gail Fincham (2014), 
it is precisely this artifice of the garden, its presence as a hybrid of 
Chinese and Japanese traditions, that creates a new ‘fiction’, another 
way of seeing the self in relation to culture and therefore a place for 
Yun Ling to reimagine her relationship amongst these two cultures. 

Therefore, in Yugiri, Yun Ling can begin her transformation to 
become-with and form new connections with a postcolonial Malaysia, 
including aspects of Japanese nature and culture, primarily through 
memory and memorialisation of her sister. It is not surprising, then, 
that this garden plays on notions of remembering and forgetting 
with the figures of Mnemosyne and Lethe, who adorn the gardens 
of the nearby tea estate. This is further emphasised by Yun Ling’s 
progressing disease, although her doctor tells her that memory loss 
is not a symptom. She finds that memories come to her as she writes 
and in her archery practice, in the moment of silent breath before 
releasing an arrow from her bow, but they are also embedded in 
the garden and in her tattoos — the meteor shower she and Aritomo 
observe just before their first kiss is captured on her back along with 
the heron in the garden. As Fincham (2014) demonstrates, by placing 
herself in the garden and using the breathing techniques learnt from 
her gardening and archery practice, Yun Ling is able to hold onto and 
in some cases bring forth memories that are beginning to fade: “The 
lessons are embedded in every tree and shrub, in every view I look at 
[but] the reservoir has begun to crack. Unless I write them all down’ 
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(Eng, 2013, p. 175). But there is also a sense th Van Waes 2013). However, key-logging may also hold the potential to 
gain further insight into time-related aspects of human-machine interaction dur- 
ing computer-supported or computer-mediated interpreting. An example may 
be the automatic recording of the user activity in CAI tools to produce log files 
which can be used for empirical analysis, as has been done in studies using In- 
terpretBank (see Biagini 2015, Prandi 2015a,b, 2018). 

With or without the support of key-logging, time measures have largely been 
employed in studies on interpreting as well as on translation. Two main types of 
time-based measures may be identified: on the one hand, speed-based measures, 
on the other, time-lag measures. 
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4.4.1.1 Speed and task time 


The first subgroup of measures concerns the amount of time required to produce 
a unit of the target text or the entire target text. These measures are based on the 
assumption that difficult tasks tend to take longer than easier tasks (O’Brien 2008: 
87). An example may be word production time (WPT), i.e. the total time required 
to produce a word in the target text in translation, including revisions (Carl, 
Lacruz, et al. 2016b: 3). Another example may be found in O’Brien (2008), where 
processing speed was measured to establish the cognitive effort involved in the 
translation of segments with the support of different levels of fuzzy matches in 
the TM of a CAT tool environment. 

On a broader level, some study designs may obtain useful information by mea- 
suring the time required to perform the entire task. For instance, Jakobsen & 
Hvelplund (2008) compared “task time” in reading for comprehension, for trans- 
lation, while interpreting and while translating. Chmiel, Janikowski & Cieslewicz 
(2020) measured “translation time” to compare SI and sight translation. This ap- 
proach presents some limitations for interpreting, since especially SI is inher- 
ently constrained by the speaker’s speech rate and because individual differences 
in the participants’ delivery rate may be expected to play a role. Therefore, these 
factors should be taken into account when adopting overall measures of speed 
as indicators of effort. 


4.4.1.2 Time lag: EVS and EKS 


The second type of time-related measures focus on the time-span elapsing be- 
tween the time of production of a specific element in the target text (written or 
oral) and its appearance or perception in the source text. Often described with 
the general term of “décalage” (Timarova 2015: 418), this time-span may represent 
different aspects of the process according to the object of investigation. Perhaps 
the two most widely adopted measures of this kind are the ear-voice span (EVS) 
in interpreting, especially simultaneous, and the eye-key span (EKS) in transla- 
tion, which was derived from the first (Dragsted & Hansen 2008). 

The EVS has been used not only to explore temporal aspects of the interpreting 
process (Péchhacker 2004: 117), such as processing speed, but it has also been 
shown to provide a reliable indication of cognitive effort in SI (e.g. in Treisman 
1965, Barik 1971, Shlesinger 1998, Timarova et al. 2011). 

In interpreting, the duration of the EVS is taken as an indicator of cognitive 
effort: a shorter time required by the interpreter to produce the target-text equiv- 
alent of the source text, or of a specific source-text element, is generally under- 
stood as suggesting faster and, hence, less effortful processing. Timarova et al. 
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(2011) reviewed the various methods used to measure time lag in interpreting 
and compared EVS with EKS. The different methods used for the measurement 
of time-lag depend on the specific object of investigation, and can range from a 
broader and more surface-level analysis of EVS to establish reference values for 
SI, to a comparison of mean or median values across tasks or even to explore 
whether local variations in EVS reflect variations in cognitive processing. The 
most common approach is to measure time lag in number of seconds, but num- 
ber of words has also been used. 

In literature, the average EVS for professional conference interpreters has been 
identified as comprised between 2s and 4s (see for instance Barik 1973, Lederer 
1978, Oléron & Nanpon 2002, Christoffels & De Groot 2004, Defrancq 2015, Ti- 
marova et al. 2011), though shorter and longer time lags have also been observed. 
It may even be negative “where true anticipation occurs” (Timarova 2015: 419). 
Overall, however, research has linked an EVS longer than 4s with a loss in ac- 
curacy (Lee 2002, 2003, Timarova et al. 2014). It is generally assumed that val- 
ues longer than these point to processing issues on the part of the interpreter 
and may negatively affect the perception of quality, as they often result in long 
or frequent filled or silent pauses. However, the EVS has been found to vary 
both between and within tasks and to be influenced by external factors (e.g. the 
speaker’s output rate, language combination) as well as by individual factors (e.g. 
the interpreter’s own delivery rate, individual cognitive makeup, experience). For 
instance, professional interpreters have been found to have both longer (Moser- 
Mercer et al. 2000) and shorter EVS (Timarova et al. 2014) than trainees: this 
discrepancy might be interpreted as an indication that they are better able to 
adjust their décalage than interpreting students thanks to their expertise. 

The interpretation of the EVS as indicative of cognitive effort is, therefore, not 
straightforward. This is particularly relevant when the EVS is not measured as 
a broad indicator of processing speed, but to contrast the speed of rendition of 
individual elements of the source text. Nonetheless, the EVS may be considered 
as a standard measure of cognitive effort in interpreting, and has been widely 
adopted in interpreting research, often in combination with further measures to 
address the already mentioned limitations. 

The use of the EKS to investigate mental effort in translation has become pos- 
sible thanks to the interfacing of key-logging and eyetracking (see §4.4.2), par- 
ticularly with the development of dedicated data collection environments such 
as Translog-II (Jakobsen 2006). Thanks to the integration of a gaze-to-word map- 
ping tool, Translog-II allows to effectively triangulate gaze data and participants’ 
typing behaviour, which provides detailed insight into the unfolding of the trans- 
lation, post-editing or subtitling process and offers valuable clues on the load 


114 


4.4 Behavioural approaches 


imposed by the subprocesses involved and on the strategies guiding the user’s 
choices. Studies using EKS have produced telling results on the underlying pro- 
cesses of translation. For instance, Dragsted (2010) identified two different trans- 
lating styles typical of professional and budding translators. The first favour an 
integrated style, where comprehension, production and revision processes are 
strictly interlinked, as shown by the shorter EKS, comparable to that of simul- 
taneous interpreters (an average 2.8s in her group of participants). The second 
tend to work sequentially, as shown by the longer EKS (7.2s on average), which 
indicates longer time elapsing between the comprehension and the translation 
of a specific text unit. 


4.4.2 Eye movement measures and eyetracking 


The measurement of movements of the eye and of other phenomena linked to the 
eye physiology is possible thanks to a technique called eyetracking. Put simply, 
eyetracking is “a technology for recording eye movements” (Jakobsen 2019: 398). 

The adoption of the eyetracking methodology for cognitive inquiries into dif- 
ferent translation activities rests on two fundamental theoretical tenets, sub- 
sumed in Just & Carpenter’s (1980: 331) eye-mind hypothesis and immediacy as- 
sumption. The eye-mind hypothesis postulates that observable eye movements, 
i.e. physical manifestations of overt attention, are strictly linked with covert at- 
tention and cognitive processes. Therefore, the object of visual attention is as- 
sumed to be the object of cognitive attention (Hvelplund 2017: 250) and the mea- 
surement of eye movements can be indicative of concurring mental processes. 
According to the immediacy assumption, there is no “lag between what is be- 
ing fixated [i.e. looked at for a period of time long enough to process it] and 
the hidden cognitive processes that take place inside the mind” (ibid.). The eye- 
mind assumption has however been challenged by the notion of mind drifting 
(see Posner 1980, Smallwood & Schooler 2006): it is possible for the mind to start 
wandering while looking at an object, a phenomenon commonly experienced in 
everyday life. This poses an important limitation on the eye-mind hypothesis, 
namely that this mind drifting cannot be observed nor measured, as it is not 
reflected in eye movements. 

Additionally, it has been empirically demonstrated that there is a certain lag 
between the focus of visual attention and what is being cognitively processed at 
a given moment (Jakobsen 2019: 409). Essentially, the eyes “seem to behave some- 
what like a dog on a leash held by the mind rather than there being a perfectly 
straightforward relationship” (Jakobsen 2017: 34). Nonetheless, as observed by 
Hvelplund (2014, 2017), while the researcher should be aware of these potential 
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drawbacks, mind drifting during a cognitively taxing task such as translation is 
probably a rare occurrence. In interpreting, the probability of a cognitive shift of 
this kind can reasonably assumed to be even more remote, particularly during SI 
due to the immediacy of the task. Owing to this, eye movements can reliably be 
interpreted as “correlates of cognitive processing in translation” and interpreting, 
as validated in neighbouring disciplines (Hvelplund 2014: 211). 

Eyetracking has been used in several research areas, chiefly psychology, psy- 
cholinguistics and cognitive sciences as a way to empirically investigate human 
behaviour, cognition and attention (Hvelplund 2017: 248), and at a more basic 
level “to study the physiological mechanics of human eye movements” (Jakob- 
sen 2019: 398). The potential of this technique, however, makes it suitable to 
the investigation of behaviour, cognition and attention allocation also in cogni- 
tively taxing activities such as translation and interpreting, as will be discussed 
in §4.4.2.3. In the following sections, I describe the equipment used in eyetrack- 
ing and introduce the main measurements, with a focus on fixation-based and 
related metrics, as they have found wide application in TPR and in studies on 
human-computer interaction and may therefore also be applied to cognitive in- 
quiries into interpreter-computer interactions. 


4.4.2.1 Equipment and applications 


The device used to produce a recording of where the eyes are looking is called 
eyetracker. What is recorded is not the image of the eye itself, but rather the 
reflection of infrared light on the cornea of the eye (Duchowski 2017: 54). The 
reflected light is recorded at a rate comprised between 30 and 2,000 Hz, which 
corresponds to 30 to 2,000 samples recorded per second (Jakobsen 2019: 399). 
Different types of eyetracker are available, each presenting benefits and po- 
tential drawbacks. Head-mounted eyetrackers, for instance, often used in com- 
bination with chin rests, bite bars or forehead rests, allow for high quality data, 
as the precision of the eyetracker is enhanced by the steady position of the sub- 
ject’s head. On the other hand, it poses severe restrictions on the participants’ 
freedom of movement, which may make this type of eyetracker unsuitable for 
certain types of research. On the other end of the spectrum are tracking eye- 
glasses, which offer the advantage of being very portable and of allowing re- 
searchers to take their investigation out of the laboratory, as they make it possi- 
ble to record eye movements on several planes, i.e. on surfaces different from a 
computer monitor. These eyetrackers, however, have the limitation of allowing 
recordings only at slow speed (30 Hz). A compromise between the two is offered 
by stand-alone or attachable remote eyetrackers (see Ehrensberger-Dow 2014). 
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They are limited to the monitor they are integrated in or mounted on, but they 
are relatively unobtrusive as they do not require to be worn by the participant. 
At the same time, they allow for high-frequency recordings, essential due to the 
speed of eye movements, especially during translation (Jakobsen 2017: 36). 
Despite its vast potential for the objective exploration of cognition and atten- 
tion, the eyetracking methodology presents some limitations. First, it requires 
strict experimental conditions, as the lack of control of aspects such as light in- 
tensity or the participants’ distance from the screen may affect data quality and 
results. Second, while a certain level of control can be achieved through a proper 
laboratory set-up (Rösener 2016), other aspects, particularly those linked to par- 
ticipants’ characteristics and behaviour, may pose non-negligible issues to the re- 
searcher. A common example is the type of glasses or lenses worn by participants, 
which may create artefacts or impede the correct recording of eye movements. 
Finally, stress due to the experimental conditions cannot be ignored, although 
it may be contained by the use of remote eyetrackers which are less invasive 
and do not require a modification of the task being performed. Despite being 
contactless, however, they still require calibration, which makes the experimen- 
tal condition more apparent. Nonetheless, as pointed out in the literature (e.g. 
Hvelplund 2014: 206, Hansen 2008: 390), stress may be perceived by participants 
due to the simple fact of being observed during task performance (the so-called 
white coat effect). While these potential drawbacks and external influencing fac- 
tors cannot be eliminated entirely and should be considered during experimental 
design and data analysis, the advantages offered by eyetracking far outweigh its 
limitations, which explains its popularity in translation process research. 


4.4.2.2 Fixation-based measures 


Eyetracking allows to conduct several types of measurements. The most popu- 
lar eyetracking measures are fixation-based measures and saccades, quick eye 
movements occurring between fixations (Poole & Ball 2005). From fixations and 
saccades, other metrics may be derived, for instance gaze measurements. Eye- 
tracking also allows to collect additional types of data related to eye movements 
and eye physiology, such as blink rate and pupil size/dilation (see §4.5.3). 

Due to the popularity of the eyetracking technique, a series of metrics have 
become established as the norm of reference for the investigation of translation 
in a cognitive framework, often borrowing from neighbouring disciplines. At the 
same time, TPR has offered further confirmation of the ability of certain indica- 
tors to account for specific variations in cognitive effort or in the allocation of 
attentional resources, and to measure the “number and patterns of translation 
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process activities, the duration of and switches between activities, or the fluency 
in production” (Ehrensberger-Dow et al. 2020: 225). 

In particular, fixation measures and measures derived therefrom have been 
widely used as dependent variables in TPR to determine the cognitive effort in- 
volved in the translation process, as they are more sensitive to linguistic factors 
(Staub & Rayner 2007). For this reason, as they will be relevant for the present 
inquiry, here I focus on these measures.” 

Fixation-based measures provide useful indications concerning the “quality 
and intensity of cognitive attention in a task” (Jakobsen 2019: 402). A fixation is 
a period of time during which the eye remains stable (fixated) on a target, which 
is necessary for the ocular system to bring the object into focus (Duchowski 2017: 
46). Its length is usually understood to be comprised between 200 and 300 ms in 
reading (Rayner 1998: 373, Holmqvist 2011: 381), but it “may be as long as several 
seconds” (Karsh & Breitenbach 1983, Young & Sheena 1975), and as short as 30- 
40ms (Holmqvist 2011: 413). In particular, the duration and number of fixations 
index the amount of cognitive attention on the fixated object or area of interest 
(AOI). At the same time, they indicate the intensity of cognitive effort required 
for the performance of a task, for instance for the processing of individual words 
or phrases in translation. In literature, longer or more numerous fixations have 
often been associated with “a deeper and more effortful cognitive processing” 
(Holmqvist 2011: 413, Hvelplund 2014: 212, Lacruz et al. 2016: 1214). 

Among early measures, first fixation durations are particularly indicative of 
the amount of attention generated by an item, especially in reading when the area 
of interest is a single word (see Conklin et al. 2018: 124). Among late measures, 
fixation count and total gaze time, also defined as total fixation duration or total 
fixation time, are also used as indicators of attention and processing effort. If the 
interest is in how processing unfolds over time, time-related fixation measures 
may provide useful insights. Two widely used metrics of this kind are time to 
first fixation, which indicates how much time elapses before the AOI is fixated 
for the first time, and average fixation duration (Conklin et al. 2018: 129). Studies 
concerned with the focus of attention of a translator or of an interpreter may 
investigate gaze or fixation patterns to identify which area of the visual stimulus 
attracted the participant’s attention (Ehrensberger-Dow et al. 2020). 

In the following section, I present some examples of how the method and mea- 
sures discussed above have been applied in TPR, with a focus on inquiries into 


“A thorough description of eyetracking measures applicable to translation process research 
goes beyond the scope of the present contribution. For a comprehensive discussion, a useful 
reference may be found in Conklin et al. (2018). 


118 


4.4 Behavioural approaches 


interpreting. While the following overview has no ambition of completeness, it 
will contribute to highlight the role of eyetracking as a useful methodology for 
TPR. 


4.4.2.3 Eyetracking in Translation Process Research 


The wide application of eyetracking to the study of the translation process is due 
to its ability to offer objective, real-time measures of the mental processes in- 
volved in translation, often without requiring excessive manipulation of the task 
itself. In TPR, eyetracking measures have been widely adopted, often in combi- 
nation with other behavioural measures as well as subjective and performance 
measures or with physiological methods such as PET or fMRI (see §4.5). Over 
the past twenty years, the eyetracking method has been used to study the cogni- 
tive processes underpinning translation, subtitling, post-editing and interpreting. 
The eyetracking technique has been applied to the exploration of a variety of as- 
pects linked to the translation process and profession, such as “translation exper- 
tise, competence and experience, cognitive effort, reading in translation, human- 
computer and human-information interaction, metaphor processing, directional- 
ity, reception of translated material” (Hvelplund 2017: 251). As such, eyetracking 
research in translation and interpreting represents a relatively recent, albeit very 
productive innovation in Translation and Interpreting Studies. 

Particularly relevant to the present contribution is the adoption of eyetracking 
as a research methodology to study the processing effort required by different 
translation tasks, specifically to explore how cognitive resources are allocated, 
distributed, and coordinated during translation or during specific translation sub- 
tasks (Hvelplund 2017: 254). A large body of research has adopted eyetracking to 
this aim. For instance, a number of studies have successfully investigated read- 
ing for and during translation with eyetracking, which has become a standard 
methodology in this field of research. Jakobsen & Hvelplund (2008) compared 
reading for comprehension, as preparation for translating, for sight translation 
and during translation. In addition to time on task, they analysed fixation counts, 
average fixation duration and gaze times, finding a constant progression in all 
of these metrics from the first to the last type of translation task. A similar ex- 
periment contrasting reading for comprehension, for oral summarisation and for 
sight translation conducted by Alves et al. (2012) found longer fixation durations 
for sight translation. Schaeffer & Carl (2014) measured translation effort in the 
production of the target-text equivalent for literal translations by measuring gaze 
and translation time, while in a comparable study, Dragsted (2012) analysed total 
reading time and number of fixations as indicators of translation effort. 
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To study interpreting, the eyetracking methodology has been adopted more 
extensively in research on modes of interpreting which involve a written and/or 
visual component (e.g. sight translation and consecutive interpreting) or for set- 
tings which require greater interaction (dialogue interpreting). It has recently 
seen a revival due to the low intrusiveness, high temporal resolution and rela- 
tively limited cost of eyetrackers, especially of the remote type, which interfere 
less with the interpreting process. 

The first study applying eyetracking to interpreting comes from outside In- 
terpreting Studies. McDonald & Carpenter (1981) used eyetracking to investigate 
how ambiguous phrases are interpreted and parsed in sight translation, compar- 
ing the comprehension and the target text production phase and including the 
mechanisms underlying the identification of errors during the task. 

A series of studies adopting the eyetracking method followed, which focused 
on further testing the applicability of the method (in conjunction with fMRI) 
to the study of directionality in interpreting (Chang 2009), of sight translation 
performed by trainee interpreters (Chmiel & Mazur 2013) and professional inter- 
preters (Hansen & Dragsted 2007), also in terms of “syntactic disruption and 
visual interference” in sight translation (Shreve et al. 2010). In these studies, 
fixation-based measures were used, often as a combination of several metrics, 
chiefly fixation duration and counts. An example is Dragsted & Hansen (2009) 
who combined these metrics with heatmaps and key-logging to contrast written 
and sight translation, elucidating differences in how interpreters and translators 
process the source text. 

More recent studies using fixation durations are the one by Seubert (2019) on 
visual input in SI and by Seeber et al. (2020) on multimodal processing during SI 
with text. Seubert used fixation durations and gaze patterns to explore the effects 
of various sources of visual and written information on professional interpreters’ 
attention allocation. Seeber et al. (2020) investigated visual attention measuring 
the proportion of fixations and mean dwell time on five areas of the written input 
(see also §3.5.2.2). Another application of eyetracking to research on interpreting 
lies in the use of pupillary measures, discussed in §4.5.3. 

Eyetracking has not only been used to explore simultaneous or sight interpret- 
ing, but may also yield valuable insight into visual attention and cognitive load 
and effort in dialogue interpreting, characterised by a higher degree of interac- 
tion. A first step in this direction was recently taken by Tiselius & Sneed (2020), 
who used eyetracking glasses to collect data on the gaze patterns of experienced 
and inexperienced interpreters during dialogue interpreting. They suggest that 
gaze aversion during interpreting may index cognitive effort. In addition, the use 
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of eyetracking may yield valuable information on how the note-taking process 
unfolds, as explored for instance by Kuang (2019). 

Particularly interesting is the recent turn of eyetracking TPR towards an in- 
vestigation of the interaction between translators and the tools they use as sup- 
port for the translation task, from the consultation of digital resources such as 
websites and online terminological databases, to the use of CAT tools and trans- 
lation workbenches during post-editing. As observed by Jakobsen (2019: 403), “a 
fascinating feature of gaze data is that they can be interpreted both as documen- 
tation of how well an interface design works, how well a translator interacts 
with a computer program, and as documentation of a translator’s mental effort 
in carrying out a task”. This characteristic of eyetracking measures may there- 
fore prove useful to study the interaction between interpreters and CAI tools. 
Previous research has exploited eyetracking to this aim in studies on transla- 
tion tasks of different kinds. An early example of this application is offered by 
O’Brien (2006), who used eyetracking to explore how the use of translation mem- 
ories affects cognitive effort, finding that exact matches elicit the lowest effort, 
as indicated by pupil size. More recently, Alves et al. (2016) explored cognitive 
effort in post-editing tasks conducted in two different environments, i.e. with in- 
teractive and standard machine translation, using the metrics fixation count and 
fixation duration (average and median) as correlates of effort. Carl, Aizawa, et al. 
(2016) contrasted post-editing and translation dictation through speech recogni- 
tion combining key-logging and time-based measures (e.g. translation duration, 
translation dictation duration) with gaze durations (see also Carl, Lacruz, et al. 
2016a). In a study on the processes of error identification and correction in ma- 
chine translated texts and post-edited machine translations, Vardaro et al. (2019) 
combined early measures (first fixation durations and first pass durations) and 
late measures (total reading time and regression path durations). Finally, in the 
area of audio-visual translation, Tardel et al. (2021) investigated cognitive effort 
by combining total fixation count, average visit duration, total reading time, rel- 
ative attention to video and video replay time (p. 122). 


4.5 Physiological measures 


Additional methods have also been used to explore cognitive processing in writ- 
ten and oral translation, such as measures of “cardiac, hematic, electro-dermal, 
ocular, muscular and cerebral responses” (Seeber 2013: 25). Since they are based 
on the activation of the autonomic nervous system (Ehrensberger-Dow et al. 
2020: 224), these measures are less subjective and are language independent, 
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which increases comparability between studies. In addition, like gaze-related 
metrics, these measures are continuous, thus allowing for a detailed account of 
local variations of CL. 

Some methods relying on physiological measures can, however, be rather in- 
trusive and require expensive equipment as well as a high level of expertise by 
the researcher for their successful integration into the empirical design. 

Because of their complexity, cost and intrusiveness, most psycho-physiologi- 
cal approaches have found rare application in studies on translation and inter- 
preting. Nonetheless, physiological measures may substantiate claims about CL 
variations in translation and interpreting tasks because of their objectivity. In 
studies on CL in interpreting, physiological methods have mainly comprised mea- 
sures of the brain, of the eye, and of the heart (Chen 2017: 649), which is why I 
focus on these metrics in the following sections. 


4.5.1 Brain measures 


Brain imaging methods comprise different techniques, either exploiting the elec- 
trical or magnetic activity of nerve cells (i.e. electroencephalography (EEG) and 
magnetoencephalography (MEG)) or hemodynamic changes in the brain (ie. 
positron emission tomography (PET), functional magnetic resonance imaging 
(fMRI), and near-infrared spectroscopy (NIS)). Tommola et al. (2000) provide an 
accessible overview and discussion of the different methods. Research on the 
neurocognition of translation and interpreting has employed mostly the EEG, 
the {MRI and the PET methods. 

For instance, Petsche et al. (1993) used electroencephalography (EEG) to iden- 
tify which areas of the brain activate in SI and in shadowing. EEG is a non- 
invasive and affordable method, which provides excellent temporal resolution. 
When used to investigate the interpreting process, however, EEG presents an 
important limitation: because mandibular movements can generate artefacts, the 
tasks must be performed covertly, which may give rise to a series of effects un- 
accounted for and also prevent its combination with performance measures. Ad- 
ditionally, its spatial resolution is quite poor, a limitation which MEG does not 
have, although the issue of artefacts remains also with this method. Due to these 
limitations, the use of EEG has been more popular in studies on translation. Some 
examples are Oster’s (2019) work on the translation of cognates or the extensive 
body of research by Garcia (e.g. 2013, 2015, 2019).° 


An excellent introduction to neurocognitive inquiries into translation and interpreting is pro- 
vided by Garcia (2019). 
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Functional magnetic resonance imaging (fMRI) is also a non-invasive tech- 
nique, which offers the opposite advantages and limitations compared to EEG: it 
can be useful for the localisation of brain functions due to its high spatial resolu- 
tion, while its low temporal resolution and high sensitivity to head movements 
(including overt speech) limit its application to study interpreting, not least be- 
cause the scanner environment is very noisy (Tommola et al. 2000). Nonetheless, 
research on the neural basis of interpreting has successfully utilised the method. 
Some examples are Hervais-Adelman et al. (2011, 2015) or research on direction- 
ality by Chang (2009) and Kalderon (2017). Kalderon used the method also to 
explore the effect of interpreting expertise in brain activation. 

PET is a highly invasive method, as it requires the intravenous administra- 
tion of radioactive ligands (Seeber 2013: 25). This may severely limit sample size. 
While its temporal resolution is limited, PET provides good spatial resolution 
and “seems to be the only one that allows the investigation of the entire multi- 
effort process of SI” (Tommola et al. 2000: 18). In Price et al. (1999), PET was used 
to compare translation and interpreting, while Rinne et al. (2000) and Tommola 
et al. (2000) used PET to compare speech shadowing and SI, including the effect 
of directionality on activation patterns. 


4.5.2 Heart rate measures 


Cardiac system measures such as heart rate, heart rate variability (i.e. variation 
in time intervals between consecutive heart beats, see Thayer et al. 2012), and 
blood pressure have been used to measure the impact of a variety of language 
processing tasks on stress (e.g. Klonowicz 1994, Korpal 2017, Kurz 2003). How- 
ever, as higher stress experienced may signal increased cognitive effort, such 
measures may prove useful in explorations on mental effort in the translation 
and interpreting process. 

Heart rate measures have been adopted to study the interpreting process, es- 
pecially after what has been defined as the “psycho-affective turn in Interpreting 
Studies” (Korpal 2016: 298), i.e. a renewed interest for the role of psycho-affective 
factors in interpreting, for instance for aptitude testing (see also Chabasse 2009). 
As reported by Korpal (2016: 304), additional markers of stress used in interpret- 
ing research are skin conductance level (e.g. Kurz 2002, 2003), cortisol concen- 
tration (used in Blumenthal et al. 2006 and in AIIC 2002), and IgM levels (Moser- 
Mercer 2005), often used in combination with and integrated by subjective mea- 
sures, such as self-reported measures of stress. In TPR, an example of the com- 
bination of multiple types of measures, including an extensive set of heart rate 
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measures, can be found in Herbig et al. (2021), who explored how objective mea- 
sures relate to the subjectively reported CL in MTPE. 


4.5.3 Pupillary measures 


Among physiological approaches, the collection of pupillometry data represents 
the least invasive and the more suited method to be applied to investigations of 
the interpreting process, in particular of SI, which, for its continuous and real- 
time nature, does not easily allow for the adoption of more invasive techniques, 
as discussed above. 

Pupillary measures are also often used in the investigation of cognitive pro- 
cesses and attention. The pupil size and dilation, measured in millimetres, are 
taken to index the amount of processing effort exerted by a test subject to per- 
form a certain task. The rationale behind the use of measures of pupil size and 
dilation in cognitive studies lies in the assumption that the diameter of the pupil 
reflects the difficulty of the task at hand or the working load posed by it (see 
for instance Hess & Polt 1964, Just & Carpenter 1993, Kahneman & Beatty 1966). 
The wider the pupil, the higher the difficulty and/or the working load. The in- 
terpretation of pupil measures is, however, far from being this straightforward, 
as the pupil has been found to contract and dilate in relation to a wide range of 
stimuli and psychological and affective states. The diameter of the pupil can be 
influenced not only by workload, but also by emotion and anticipation, fatigue, 
diabetes, age, pain and drugs (see Holmqvist 2011: 426 for a detailed discussion). 
However, some of these factors can be controlled experimentally, for instance by 
excluding participants with relevant pre-existing conditions or of a certain age 
group from data collection. To ensure good data quality, it is preferable to work 
with systems that have “a fixed distance between camera and eye” (Holmqvist 
2011: 530). Remote eyetrackers may expose the researcher to the risk of introduc- 
ing artifacts in the data. Most importantly, pupils react particularly to changes 
in luminance, which requires a stable source of light and a controlled environ- 
ment during data collection. Ideally, the study design should include stimuli with 
equal brightness and contrast. A major complication in using pupillometry to in- 
vestigate cognitive processing lies in the fact that pupillary responses do not 
occur immediately after stimulus presentation, but with a certain latency. Pupil 
dilation latency varies according to the stimulus presented, with latencies com- 
prised between 150 and 400 ms for light stimuli or between 300 and 500 ms for 
interpreting, as found by Hyönä et al. (1995: 605) (see Hvelplund 2014: 215). This 
means that dilation data might refer to what the participant was processing be- 
fore stimulus onset. For the aforementioned reasons, measures of pupil size and 
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dilation are best analysed in combination with other metrics, and caution should 
be exercised when interpreting pupillary measures. 

In the 90s, three groundbreaking studies sought to establish the feasibility of 
the application of pupillometry to the exploration of processing effort in SI (Tom- 
mola & Niemi 1986, Tommola & Hyönä 1990, Hyönä et al. 1995). As pupil diameter 
had been found to positively correlate with CL (the larger the pupil, the higher 
the load) during cognitive processes, including language comprehension, the re- 
searchers sought to establish whether pupillometry could be adopted as a diag- 
nostic method to index variations in processing effort during interpreting. The 
choice of this physiological indicator was motivated by the fact that it was hy- 
pothesised to comply with the key requirements identified by Kahneman (1973): 
the ability to reflect load differences between and within tasks and between sub- 
jects. In other words, capturing differences in processing load during interpreta- 
tion required an online, real-time and highly sensitive metric capable to co-vary 
with global and local variations in CL. In those first attempts at integrating this 
measure into the exploration of the interpreting process, pupillometry was used 
to compare listening (without comprehension testing), shadowing and SI into the 
participants’ mother tongue (Tommola & Hy6na 1990) and, later, to investigate 
the effect of word difficulty and directionality on CL during SI (Hy6né et al. 1995). 
In the first study, the hypothesis was that SI would yield the largest average pupil 
diameter, followed by shadowing and listening. In the second experiment, pupil 
size was expected to be larger for the words classified as difficult to translate and 
for the repetition of words in the foreign language. 

The intention behind these initial studies was rather of methodological nature. 
The results confirmed the adequacy of pupillometry as a method to investigate 
mental load during interpreting and related language tasks. Specifically, mean 
pupil size was found to be larger in the interpreting task. An order effect was 
also found, meaning that pupil dilation is larger at the beginning of the task. In 
the second experiment (Hy6na et al. 1995: 609), pupils were found to dilate on 
average by 0.40 mm during the translation of difficult words, while maximum di- 
lation was found to be of 0.57 mm. Another important finding was that pupillary 
latency, i.e. the delay in pupillary response to a task, was between 300 and 500 
ms (Hyönä et al. 1995: 605), which aligns with previously reported values (Beatty 
1982, Hoeks & Levelt 1993). These pioneering studies paved the methodological 
way for the adoption of pupillometry in interpreting process research, showing 
its feasibility for the investigation of this cognitively-taxing task. 

Pupillometry was recently adopted by Seeber & Kerzel (2012) and by Gieshoff 
(2018) to study, respectively, the effect of verb-final and verb-initial syntactical 
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structures in German to English SI on local CL and of multimodal input presen- 
tation on mental workload in SI. 

In their discussion of results, Seeber and Kerzel highlight an important aspect 
of the analysis of SI conducted under different conditions or on different source 
materials (as in the case analysed by the authors). While the differences in mean 
pupil diameter and dilation identified by Hyönä et al. (1995) were relatively large, 
which was to be expected due to the comparison of different tasks, when the 
comparison is made between the same task with more subtle modifications, the 
differences in pupil-based measures are likely to be less obvious. This was the 
case in Seeber and Kerzel’s study, which found that pupils dilated by 3.996 and 
4.048 mm while interpreting symmetrical and asymmetrical syntax respectively, 
as measured at the end of the task, i.e. in the temporal break between the stim- 
uli sentences. This is an important methodological understanding, which should 
also be taken into account in the present study seeking to compare SI conducted 
with varying digital support for terminology look-up. 

Gieshoff (2018) found an effect of audio-visual input (i.e. the presence of the 
speaker’s video) on pupil size: its decrease was less marked than in the audio- 
only condition. On the other hand, background noise did not have an effect. She 
also found an effect of task, as she compared listening to interpreting. She found 
that pupil sizes decreased more largely in listening than in the SI task. 

Results from the studies presented “illustrate the great potential of pupillome- 
try as a method and [task-evoked pupillary responses] as a measure of cognitive 
load in simultaneous interpreting” (Seeber 2013: 27). However, the methodologi- 
cal challenges highlighted in the aforementioned studies underline how, despite 
its strengths, pupillometry requires a stringent experimental setup to allow the 
researcher to isolate stimulus responses. Additionally, pupillometry provides the 
best results when applied to isolated and short stimuli. When used over longer 
periods of time, local variations are averaged out and the technique does not offer 
useful insights into the underlying cognitive process (see for instance Schultheis 
& Jameson 2004). 

The present chapter has reviewed the different methods and measures used to 
estimate CL in translation and interpreting. As discussed, all measures present 
advantages and disadvantages. A combination of several types of metrics may 
therefore prove beneficial to address the inherent limitations of each and max- 
imise the benefits provided by the individual metrics. This is the approach com- 
monly followed in TPR and it will also be adopted in the present study. The fol- 
lowing chapter illustrates the methodology used in the experiment and discusses 
the measures chosen for data collection in §5.5.5. 
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The present chapter illustrates and discusses the methodology used in the present 
study, which was conducted to compare the effects of digital terminological sup- 
port tools on the product and process of SI. The research work comprised a pilot 
study and a main study. 

The pilot study was aimed at validating the methodology. Its results, already 
published in Prandi (2017, 2018), and the adaptation of the design for the main 
experiment are discussed in §5.4. 

In §5.5, the experimental materials and setup of the main study are presented. 
The results of the main study are presented and discussed in Chapter 6. 


5.1 Research gap 


As discussed in the literature review (§2.4), arguments in favour of and against 
the introduction of CAI tools and technologies such as ASR into the interpreting 
process are substantiated by empirical data only to a limited extent. The lack of 
data is accompanied by the lack of an empirically-validated research methodol- 
ogy for the combined collection and analysis of process and product data on SI 
with the support of digital tools. The existing empirical contributions have fo- 
cused primarily on a product-oriented analysis through the collection of perfor- 
mance data. This currently represents a major barrier to the further development 
of empirical CAI research. Research has addressed the evaluation of terminologi- 
cal quality (Biagini 2015, Prandi 2015a,b, Van Cauwenberghe 2020) and, especially 
in the case of ASR support, the accuracy of number renditions (e.g. Defrancq & 
Fantinuoli 2021, Pisani & Fantinuoli 2021). Furthermore, most of these analyses 
have not expanded the focus beyond the unit of information for which support is 
offered, except for Biagini (2015) (who also considered whether glossary searches 
produced omissions or serious errors), Montecchio (2021) (who evaluated the im- 
pact on perceived fluency in addition to the accuracy of numerals rendition), 
and Frittella (2022), who conducted a qualitative evaluation of the interpreta- 
tions of number-dense speeches. In some publications, subjective data were col- 
lected through retrospective questionnaires to gain further insight into the in- 
teraction with digital terminology support solutions (e.g. Defrancq & Fantinuoli 


5 Method 


2021, Pisani & Fantinuoli 2021). To the best of my knowledge, no behavioural 
methods have been employed to date to substantiate these observations with 
more objective measures (as recommended e.g. by Hansen 2008: 391-392), such 
as time-lag or fixation-based metrics. 

In addition to these methodological limitations, an evident research gap 
emerges. Research on CAI tools has focused mostly on the product, while the 
cognitive processes leading to specific phenomena in the target text have re- 
mained largely unexplored. The present contribution represents a first step in 
this direction by attempting a look into the cognitive inner-workings of CASI. 


5.2 Hypotheses on cognitive load in SI with terminology 
look-up 


As previously discussed (§3.4), CL should not be seen as a static construct, but 
rather as a variable that changes constantly during the interpreting task as a 
function of the cognitive resources recruited by the co-occurring tasks. For the 
scope of the present inquiry, I chose to focus my analysis on the effect of termi- 
nology look-up and of automatic terminological prompts on the CL experienced 
during SI. As highlighted in the previous sections, different digital solutions for 
the terminological support of the interpreter may be expected to have a differ- 
ent impact on cognitive effort and, from a product-oriented perspective, also on 
the terminological accuracy of the interpreter’s rendition. In the context of the 
present contribution, I focus on the differences resulting from the adoption of 
a digital glossary, of a CAI tool (InterpretBank), and of ASR as terminological 
support in the booth. 

On the basis of what has been discussed so far and as predicted by Seeber’s 
CLM applied to CASI (see §3.5.2), it may be hypothesised that: 


1. Tools which require manual terminology look-up (digital glossaries and 
standard CAI tools) may impose a higher CL due to the recruitment of ad- 
ditional manual-spatial resources during production and monitoring. Con- 
versely, lower CL may be expected for ASR tools, which do not pose de- 
mands on manual-spatial resources. This should result in shorter EVS, 
shorter time on task, and shorter average fixation durations. 


2. As the CAI tool InterpretBank provides a series of postulated advantages 
(see §3.6.2) compared to standard digital glossaries, the test subjects may be 
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able to identify the terms more quickly, at least when orthographic neigh- 
bours are shown on screen, resulting in shorter time to first fixation. Addi- 
tionally, InterpretBank should impose a lower load on task coordination, 
as it does not require preparation for subsequent queries (see §3.6.2). This 
should result in a higher number of terms interpreted as per glossary and 
fewer serious errors and omissions compared to a digital glossary. It should 
also elicit more queries than a PDF glossary due to its posited higher user- 
friendliness and higher querying speed thanks to the incremental search. 


3. ASR support may facilitate not only production, but also comprehension, 
due to beneficial redundancy effects (if temporal contiguity is ensured, see 
§3.4.2.1 and Seeber et al. 2020, Chmiel, Janikowski & Lijewska 2020). This 
should result in a higher number of terms interpreted as per glossary, and 
fewer serious errors and omissions compared to CAI tools and digital glos- 
saries. 


4. ASR support should reduce negative split attention effects (see §3.4.2.1) due 
to increased temporal contiguity and to the absence of manual look-up 
compared to CAI tools and digital glossaries, resulting in shorter fixation 
time on the tool area and promoting attentional focus on the speaker. 


5.3 Research approach 


The combination of product- and process-related data has been proposed as a 
means to improve TPR (Hansen 2007). As advocated for instance by Mellinger 
(2019), a product- and process-oriented perspective to the exploration of CAI ap- 
pears necessary, if we are to advance our understanding of the impact of CAI 
tools on cognition in (simultaneous) interpreting and to develop tools truly tai- 
lored to the needs of interpreters and capable of addressing the inherent con- 
straints of SI. In order to contribute to bridging the current research gap, both in 
terms of research object and of methodology, I therefore developed and tested 
a convergent mixed-method design for the investigation of the product and pro- 
cess of CASI with the support of different terminology look-up tools. The study 
adopts an experimental approach for the generation and collection of data under 
controlled laboratory conditions. The approach chosen is predominantly quanti- 
tative. Due to the complexity of the present object of study, “so much less con- 
venient to study than language fixed in writing” (Péchhacker 2004: 48), in the 
present contribution multiple types of quantitative data related to the CL gen- 
erated by CASI are collected and combined, and are corroborated by qualitative 
data related to the participants’ experience in the interaction with the tools. 
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The study adopts methods derived from the TPR framework and includes per- 
formance, subjective, and behavioural measures combined in order to address the 
inherent limitations of each method. The choice of measures was motivated by 
the review of the methods used to measure cognitive load and their application 
in TPR (see Chapter 4). Table 5.1 presents an overview of the metrics selected for 
the study and the type of data collected. The measures chosen are discussed in 
detail in §5.5.5. 


Table 5.1: Metrics included in the main study, type (qualitative/ 
quantitative) and category (subjective, performance, or behavioural) 


Measure Type Category 
Terminological accuracy quantitative performance 
Errors/omissions quantitative performance 
Inter-cluster pause duration quantitative behavioural 
EVS quantitative behavioural 
Glossary queries quantitative behavioural 
Time to first fixation quantitative behavioural 
Average fixation duration quantitative behavioural 
Fixation time quantitative behavioural 
Debriefing questionnaire qualitative subjective 


The hypotheses concerning digital terminological support in the booth (§5.2) 
were explored using a within-subject design: in this way, as discussed in Lazar 
(2017: 65), “the impact of individual differences is effectively isolated and the ex- 
pected difference can be observed with a relatively smaller sample size” (see also 
§5.5.1.1). A small-N design (Smith & Little 2018) need not necessarily be consid- 
ered a limitation. In other disciplines, such as psychology, “there is a long history 
of research [...] employing small-N designs” (ibid., p. 2083). A small sample where 
multiple observations are performed on a limited number of participants may be 
even more informative than a large sample, as combining quantitative analysis 
with qualitative observations (e.g. from questionnaires) and exploring the same 
dataset through multiple metrics becomes more feasible. As a consequence, a 
researcher may be able to paint a more refined picture of the mechanisms un- 
derlying a specific process or observations made on the product. Considering 
that interpreter-machine interaction is still a largely unexplored topic in CAI, 
working with a small sample seems valid. As observed for instance by Hansen- 
Schirra & Nitzke (2020: 422), small-N studies “are valuable to build hypotheses 
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for larger studies”. The benefits of a small sample size have been recognised also 
in the area of human-computer interaction, where skilled participants are usu- 
ally needed and cannot always be found easily (Lazar 2017: 65). At the time of the 
experiment, CAI tools and ASR in the booth were still a mirage for many inter- 
preters and only included in training to a limited extent (Prandi 2020). When the 
use of CAI tools becomes more mainstream (and this may already be the case due 
to rapidly changing working conditions during the COVID-19 pandemic), it may 
be more feasible to recruit larger samples. In order to test the hypotheses of the 
present study, involving well-practiced participants was deemed more valuable 
than recruiting a large sample. 

Whenever possible during the study, I strove to preserve ecological validity, 
ie. “the naturalness of the investigated process” (Hansen 2008: 386). For this 
reason, real-life conditions were replicated insofar as they allowed for sufficient 
experimental control to be able to draw inferences from the collected data (see 
Spinner et al. 2013 for an empirically-based discussion on ecological validity in 
reading research, largely applicable to experiments on translation and interpret- 
ing). However, as addressed in §5.4.3, 5.4.4, 5.5.3, 5.5.6, it was necessary to limit 
the potential impact of confounding variables on results. Therefore, the stimuli 
were designed to reduce such impact (§5.4.3 and §5.5.3). 

The review of the research conducted using eyetracking on translation and 
interpreting (see §4.4.2.3) shows that the technique may provide valuable insight 
into the mental processes at the core of translation and interpreting. In particular, 
the large body of TPR conducted using this technique, which has contributed to 
establishing a set of reference metrics taken to index cognitive load and effort, 
may prove especially valuable also for the present object of inquiry, which is why 
I opted to conduct an eyetracking study to address my research questions. 

Since the present study is the first to explore SI with digital support for ter- 
minology from a preeminently cognitive perspective, it has an exploratory char- 
acter and also aims at formulating further hypotheses in addition to providing 
initial findings on this complex research object. 


5.4 Pilot study: Method and results 


In order to test the methodology for the main study, a pilot study was conducted 
at the University of Mainz/Germersheim between May and July 2017. The exper- 
imental design combined process and product-oriented data collection methods. 
Its primary focus was the validation of the stimuli designed for data collection. 
In this section, I describe the experimental setup illustrating the stimuli used and 
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analysing the participants’ deliveries and queries performed. I then highlight the 
limitations identified in the approach chosen and discuss the modifications ap- 
plied to the experimental design ahead of the main experiment. 


5.4.1 Participants 


For the pilot study, I was able to recruit six advanced students of the master’s de- 
gree in conference interpreting of the University of Mainz/Germersheim. They 
had all received at least three semesters of instruction in simultaneous and con- 
secutive interpreting and had English as their B (active) or C (passive) language. 
The sample was made up of three German natives (one male, two females) and 
three Italian natives (one female, two males). The two language combinations, 
comprising one Germanic and one Romance language, were chosen to ensure 
that the stimuli could be considered challenging independently of structural and 
linguistic similarities in the language pair, e.g. when cognates were included as 
stimuli. Participation in the study was voluntary and not remunerated, but com- 
pensated instead by allowing students to learn how to use a CAI tool which is not 
usually included in the regular interpreting curriculum. An additional benefit of 
participating in the study consisted in the added amount of practice hours with a 
laptop in the booth, which is rarely done systematically in class. This was, how- 
ever, also a limitation, as students were required to schedule time for the practice 
sessions. This is probably the main factor contributing to the difficulties experi- 
enced during participant recruitment, a difficulty which was unfortunately also 
confirmed for the main study, as will be discussed in §5.5.1. 


5.4.2 Test subjects’ training 


Before taking part in data collection, it was necessary to prepare participants in 
order to ensure that they were all equally proficient in the use of the three tools 
compared in the study, so that I could exclude this variable during data analysis. 
The individual disposition towards technology continues to play a role despite 
training, of course, but no subject preparation can change this highly personal 
factor. Nonetheless, it is certainly easier to exclude the variable of lack of tool 
expertise if the participants have gone through a dedicated training beforehand. 

The students were therefore invited to attend a preliminary preparatory meet- 
ing during which they were instructed on the basics of terminology manage- 
ment for conference interpreters. The training had an explicit practical focus, as 
previous studies (Prandi 2015a,b) had highlighted the role of practice as more 
beneficial to familiarise the participants with the tool than a more theory-prone 
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training. The preparatory meeting focused in particular on the search functions 
in Word, Excel and InterpretBank. The main difference between Word and Excel, 
both traditional tools for organising terminology, was that with Word partici- 
pants could visualise all the results of a query in a column on the left hand-side 
of the screen, similarly to InterpretBank, but without the explicit optimisation 
for interpreters offered by InterpretBank. When working with Excel, they had 
to skip to the next occurrence manually. The five practice sessions that followed 
were organised to develop the ability to conduct queries while interpreting. All 
participants attended all practice sessions, which took place once a week for 
five weeks. During each session, their task consisted in interpreting three short 
speeches from English into their respective mother tongue (German or Italian) 
while using one of the tools to look up terminology. The order of the tools was 
changed at every session. The speeches used for the training were selected and 
adapted from the training material used in a previous study (Prandi 2015a,b), to 
which several authentic speeches were added that had been selected in order to 
ensure a certain progression from a more controlled to a more naturalistic prac- 
tice environment. The topics chosen were medicine and biology. I prepared the 
glossary used for terminology look-up and made it available to all students for 
both language combinations and each tool, so that they all practised with the 
same material. The training was thus designed to guarantee equal practice time 
for each tool. It should be noted that I use the term “training” to indicate that 
practice was ensured before data collection. However, no specific input on the 
development of strategies for effective interpreter-machine interaction during SI 
was given. 

After the last training session, the participants took a short proficiency test 
to verify whether they had all learned the basics of glossary querying with the 
three tools. The test consisted in a series of tasks to be performed with the tools 
and focused on the search function. Students were asked to record their screens 
while accomplishing the tasks. The screen recordings were later analysed: all 
students passed the test and could take part in data collection. 


5.4.3 Materials 


The speeches drafted for the pilot study were prepared based on a series of known 
effects and hypotheses related to features of oral speech perception and produc- 
tion and to linguistic and morphological characteristics of terms as stimuli. These 
considerations are described in the following subsections, while §5.4.3.6 illus- 
trates the features of the speeches validated in the pilot study. 
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5.4.3.1 Speech rate and presentation 


Speech rate is a prosodic factor which can be essential in determining the feasibil- 
ity of the SI task. Especially excessively high input rates have been identified as a 
major stress factor in interpreting and may render the performance of SI impos- 
sible (e.g. Riccardi 2015). In SI, the ideal speech rate is comprised between around 
95 and 120 wpm (Seleskovitch 1978, Gerver 1976, Seleskovitch 1978, Lederer 1981, 
Pio 2003, Seeber 2005). Therefore, for the experiment it was necessary to select 
a speech rate which would make looking up terminology during SI challenging, 
but not impossible. This was necessary to test the trade-off between looking up 
terminology and delivering an acceptable interpreting performance. 

An additional aspect to consider was the mode of presentation. Pre-prepared, 
read-out speeches tend to be associated with a faster speaking rate and a less 
spontaneous intonation, which can make the input more difficult to process. 
However, as required by the experimental nature of the present study, it was nec- 
essary to ensure consistency between subjects and to use comparable speeches. 
Therefore, while it would be possible to have the speaker deliver a speech live 
to maintain higher ecological validity and collect data in a more naturalistic set- 
ting, in an experimental setting, video recordings can be a way of maintaining 
the necessary degree of control while at the same time approximating the mode 
of presentation of the source speech to real-life conditions. Additionally, video- 
recorded speeches are usual training material for interpreting students. There- 
fore, using a video-recorded read-out speech at a comfortable speaking rate was 
expected to be perceived by the participants as similar to their asynchronous 
training sessions in terms of speed and prosodic aspects. 


5.4.3.2 Speech structure: Sentence processing 


When designing the experiment, I was also faced with the challenge of present- 
ing participants with clearly defined stimuli that could then easily be correlated 
with responses. At the same time, it was necessary to preserve a certain degree 
of ecological validity in order not to alienate the test subjects with a too unfamil- 
iar task - a common challenge in the investigation of the interpreting process 
in a laboratory setting. While I am interested in analysing CL at a local level 
(see §3.4), presenting participants with individual terms to interpret without any 
context would have excluded the element of simultaneity from my study. This 
would have counteracted the very goal of my investigation, as it is the simultane- 
ous performance of cognitive tasks that makes challenges and limitations arise 
which would otherwise not be noticeable when considering the individual tasks 
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on their own. In contrast, using unedited speeches and conducting the analysis 
at the text level would have likely introduced an excessive amount of potentially 
confounding variables and made stimulus-response correlations difficult to iden- 
tify. For these reasons, I aimed for highly controlled stimuli while at the same 
time trying to make the task as realistic as possible. 

A useful reference was identified in Seeber & Kerzel’s (2012) methodology. 
In their study on cognitive load effects in symmetric and asymmetric sentence 
structures in SI, they presented stimulus sentences embedded in sentence clus- 
ters, i.e. the critical (target) sentence is enclosed in a pre-critical (introductory) 
and a post-critical (continuation) sentence. This approach presents several ad- 
vantages: it makes data analysis more efficient by allowing for a focus on the 
target sentences (i.e. the sentences including the stimulus-term); it promotes the 
creation of comparable speeches, as they all present the same structure; and fi- 
nally, it provides participants with the impression that they are interpreting a 
continuous speech rather than isolated sentences. 

In experimental research, the inclusion of filler items is essential to minimise 
unintended repetition effects due to noticeable patterns in the stimuli (see Con- 
klin et al. 2018: 44-45, Keating & Jegerski 2015). In other words, if every sentence 
contained a stimulus, the participants may notice it and adjust their look-up strat- 
egy when working in the PDF or CAI condition. The terminological density may 
also be too high to allow for queries during the interpreting task and the partic- 
ipants may stop looking up terms altogether, which would defeat the purpose 
of the study. To avoid eliciting unwanted effects, the pre-critical (introductory) 
sentences and the post-critical (continuation) sentences would have to be super- 
ficially as similar as possible. Crucially, they would need to be highly comparable 
in terms of length, number of clauses and syntax (see Keating & Jegerski 2015: 
16). 

While one sentence between each stimulus and the next may have been suffi- 
cient to give participants some respite between two queries, the introduction of a 
continuation sentence was deemed useful to ascertain whether a glossary query 
may cause a trickle-down effect due to imported load (see Gile 2008), leading to 
severe errors and omissions in the following sentence. In studies on sentence pro- 
cessing, ‘the processing of a critical region in a sentence oftentimes continues or 
spills over onto the words immediately following the critical region” (Keating & 
Jegerski 2015: 6). This “spillover effect” (e.g. Rayner & Duffy 1986) is often notice- 
able not in the target region (i.e. the target sentence in this case), but rather in 
the spillover regions. Continuation sentences would therefore serve as a test-bed 
to verify whether coping with the stimulus term in the target sentence may lead 
to effects in the following textual material. 
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5.4.3.3 Compound processing 


In English and German, all compounds are right-headed (Arcara et al. 2014, Se- 
menza & Luzzatti 2014), while in Italian they can be either left- or right-headed 
(e.g. Ghiselli 2015). The morphological structure of the terms was expected to af- 
fect search behaviour. Since a word-length effect has been observed for acoustic 
understanding, i.e. shorter words have been found to be more difficult to process 
(e.g. Barton et al. 2014), short unigrams (monosyllabic or bi-syllabic) may have 
posed a difficulty for a glossary search. Therefore, if they had not been under- 
stood, they would offer less linguistic material to perform a query (which can be 
conducted also for incomplete words). However, as working memory span has 
been shown to increase for short words, if the stimuli were correctly understood 
they may have interfered less with the other subprocesses, since they would pose 
a lighter load on WM. Conversely, I expected longer terms to be easier to pro- 
cess acoustically. In particular, multi-word terms (bigrams and trigrams) would 
facilitate the glossary search by offering more linguistic material: for instance, 
participants may choose not to look for the first element of the term, but rather 
for one of the other elements (e.g. the modifier instead of the head of the com- 
pound expression). Additionally, compound expressions have been identified as 
an element of difficulty in SI (see Ghiselli 2015), and I therefore expected them 
to be looked up more often than unigrams. 


5.4.3.4 Position of terms in the speeches 


The position of the terms in the sentence was also expected to play a role. In read- 
ing research, sentence-final stimuli have been found to elicit longer fixations, 
which suggests higher cognitive load. This is known as the sentence wrap-up 
effect (Warren et al. 2009), which has been explained with the integration of sen- 
tence meaning with preceding and following context: at the end of the sentence, 
the reader receives all the necessary clues to correctly gauge the meaning of the 
sentence. It should be noted that this effect has been found not only for sentence- 
final stimuli, but also for clause-final stimuli. While the phenomenon has been 
studied mainly with reference to written textual processing, a similar effect has 
been found in the eyetracking study by Seeber & Kerzel (2012): verb-final sen- 
tences in German elicited significantly larger pupil dilations than verb-medial 
sentences in a study on SI from German into English. Similarly, a stimulus term 
placed at the end of the sentence may pose a higher strain on WM and result in 
CL possibly due to the need to store in memory previous units of information se- 
mantically or morphologically depending on the term. Furthermore, at the end 
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of the target sentence, the interpreter would also have to start processing the 
following sentence: having to store the term in WM in addition to the previous 
information during the query and to finish interpreting the target sentence may 
increase the CL to the point of overloading or of resulting in serious issues or 
omissions in the continuation sentence. However, sentence-final stimuli offer 
the advantage of being preceded by more context than sentence-medial stim- 
uli. This may facilitate semantic anticipation (e.g. Gile 2009). Hence, interpreters 
may be able to avoid a query altogether or apply the strategy of formulating their 
rendition with a less compromising syntactical structure, facilitating a seamless 
integration of the term after performing a query. For this reason, sentence-final 
stimuli may actually elicit lower additional load. If, on the other hand, the test 
subject does not anticipate that an unknown term requiring a glossary query is 
coming up, self-corrections may be necessary. This may be expected both for 
sentence-medial and sentence-final stimuli, resulting respectively in false starts 
and self-corrections or reformulations. 


5.4.3.5 Frequency of the stimuli 


Finally, the frequency of the stimuli used was expected to affect the participants’ 
search behaviour. It was reasonable to expect that more frequent terms may have 
been known to the students and not require a query, whereas less frequent terms 
may have required glossary look-up. CAI tools are generally considered to be 
more user-friendly and to take up fewer cognitive resources than traditional glos- 
sary tools (see §2.4), thus allowing for a higher number of queries. In his study 
contrasting paper glossaries and InterpretBank, Biagini (2015) had found a higher 
number of terms searched in InterpretBank compared to the paper glossary con- 
dition. Introducing both frequent and infrequent terms as stimuli was expected 
to help explore the postulated advantages of CAI tools, which are designed to 
facilitate look-up. In particular, I hypothesised that participants would look up a 
higher percentage of no-query terms when working in the CAI condition due to 
a lower load on working memory (see §3.6.2, 5.2).! 


5.4.3.6 Features of the speeches used in the pilot study 


The design of the speeches was motivated by the considerations illustrated above 
and the intention to test how specific features of the speeches would affect the 


‘For the scope of the pilot study, the stimuli were not further controlled for linguistic aspects 

such as cognate status or level of concreteness, which can affect linguistic processing (see 
§1.1.1 for a discussion of the features of language for special purposes). These aspects were 
considered in the main study (see §5.5). 
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participants’ performance and interaction with the tools. Additionally, the natu- 
ralistic base material was modified in order to control for potential confounding 
factors. 

The speeches used for data collection were based on a corpus of speeches col- 
lected ad-hoc from the speech repository of the EU Directorate General for Inter- 
pretation’ on the topics of energy sources. The speeches were on average 12 min- 
utes long at an average speed of 122.26 words per minute (wpm). The speeches 
were read out by a male native speaker of British English and video recorded. 
Additionally, the speeches used as training materials ahead of the test were also 
presented in the same way. As the speaker was himself an interpreter trainer and 
conference interpreter, he was familiar with the use of pre-prepared material to 
deliver speeches for training purposes. 

Each speech was made up of 36 sentence clusters, containing one stimulus 
each. Each sentence cluster was made up of: 


1. An introductory sentence, which provides context but should not elicit 
glossary queries; 


2. A target sentence containing the stimulus to be looked up; 


3. A continuation sentence, with the same features and role of the introduc- 
tory sentence. 


Thus, each stimulus was separated from the following one by two filler sentences. 
Due to the presence of introduction and continuation sentences, each speech 
thus contained 66.7% noncritical sentences and 33.3% critical (target) sentences, 
as recommended in literature (e.g. Keating & Jegerski 2015: 17). 

The structure was repeated throughout each speech. I report an example from 
Speech 1 to illustrate how the speeches were structured: 


(1) So we need to change this basic trend and this is why the urgency is 
there. 
In our policies, we should definitely address the need to improve vehicle 
efficiency. 
But there is still much more I can do, in many other areas, as you are 
aware. 


(2) At the EU level, there is another policy option that can help us. 


*https://webgate.ec.europa.eu/sr/ (Accessed: 01.11.2021). 
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By focusing, for instance, on woody biomass fuels, we can truly make a 
difference. 
They have the potential to help us respond to the challenges were facing. 


The stimuli introduced in the speeches present a set of features that were cho- 
sen to control for additional confounding variables. Each text contained 36 terms, 
one per target sentence. The terms were symmetrically grouped by morpholog- 
ical structure, by position in the sentence, and by necessity of a query based on 
their frequency. 

Specifically, of the 36 terms, 12 were unigrams (e.g. “bioenergy”), 12 were bi- 
grams, i.e. made up of two elements, usually noun-noun (e.g. “energy poverty”) 
or adjective-noun compounds (e.g. “tidal barrage”) and 12 were trigrams, in differ- 
ent combinations of adjectives and nouns (e.g. “pressurised water reactor”). For 
the above-mentioned reasons, I decided to control for the presence of multi-word 
and single word expressions in the speeches by equally distributing the stimuli 
across the three categories. In order to control for potential sentence-final effects 
and to test my hypotheses on anticipation, half of the terms were placed at the 
end of the sentence and half in the middle. 

Finally, I divided the terms equally into terms requiring a query and terms for 
which a glossary search was not deemed to be necessary. The terms classified 
as requiring a glossary search were highly technical terms that do not belong 
to the 10,000 most common English terms as per their frequency in the Leipzig 
Corpora Collection (2012, 2016, 2021) corpora. 


5.4.4 Procedure 


At the time of the pilot study, the adoption of ASR as in-booth support had just 
been theorised for the first time (see Fantinuoli 2017b, Cavallo & Ortiz 2018). For 
this reason, and based on the results of the available inquiries into conference 
interpreters’ terminological practices (see §2.3), the in-booth digital support so- 
lutions compared in the pilot study were Word glossaries, Excel glossaries and 
the CAI tool InterpretBank. 

Data collection took place at the Translation and Cognition (TRA&CO) Center 
of the University of Mainz/Germersheim, the university’s neurolinguistic labo- 
ratory dedicated to Translation Studies. Before the start of the experiments, the 
students were briefed about the structure of the study and signed a waiver on 
the collection and treatment of their data. They were informed that they could 
decline their consent to the use of their data at any time. They were informed 
about the interpreting task they were going to complete during the experiment 
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and were told the topic of the speeches (renewables and other energy sources). 
I am aware that not having participants prepare ahead of the interpreting task 
does not reflect usual professional practice. Nonetheless, I decided to sacrifice 
this aspect of ecological validity in favour of a more controlled experimental de- 
sign. Preparation is highly personal, depending on several variables, not least 
also on motivation, and attempting to control and standardise the test subjects’ 
preparation time and thoroughness would have probably proved to be impossi- 
ble. An additional reason for excluding preparation from the experiment was the 
need to ensure that participants would be presented with a sufficient number of 
stimuli to look up in the glossary. As a result, the number of queries is probably 
much higher in the experimental setting than in a real-life interpreting assign- 
ment, but having sufficient data points per participant was necessary considering 
the small sample, and essential to draw initial conclusions on the comparison of 
the three tools. The students were asked to approach the interpreting task as if 
they had to interpret at a real conference on renewable energy and had had little 
time to prepare, but a colleague had made available a glossary at the last minute. 
They were not explicitly encouraged to look up terms while interpreting, but 
were asked to consider the glossary simply as an aid that they could resort to 
when necessary. 

I prepared the glossary, which contained 421 terms, i.e. all the specialised ter- 
minology included in the texts plus additional terms related to the topic in ques- 
tion. The same terms were available for each tool and language combination. 
The glossary, prepared in InterpretBank and then exported and converted into 
.xlsx and .docx files, presented a simple tabular structure which only included 
the term and its equivalent in the target language. It could be argued that inter- 
preters’ glossaries may also be more complex, containing additional information 
such as synonyms, definitions and collocations. Moreover, their structure and 
content are very personal, as they reflect the individual preparation style, pref- 
erences and strategies. Accounting for each of these variables would have been 
extremely complex empirically. Therefore, I chose to focus on the minimum com- 
mon denominator for the test, i.e. the terminological pair. 

During the experiment, participants interpreted three speeches from English 
into their A language, as they had done during the practice sessions. They used a 
different tool each time. The order of speeches and tools was randomised to avoid 
effects due to fatigue ensuing during the test (Spinner et al. 2013: 400, Keating 
& Jegerski 2015: 18) or to the individual speech/tool combination (Conklin et al. 
2018: 42-43). The participants’ glossary queries were collected automatically in 
the log file generated by InterpretBank after each trial and manually for the Word 
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and Excel condition by reviewing the screen recordings.’ The participants’ inter- 
pretations were recorded with Audacity (2021) and then transcribed following 
the HIAT transcription conventions (Rehbein et al. 2004) in Partitur Editor, the 
transcription tool of the Exmaralda Suite (Schmidt & Wörner 2014). 


5.4.5 Stimulus validation 


The primary aim of the pilot study was verifying the validity of the a-priori classi- 
fication of the stimuli in relation to glossary queries. In order to obtain sufficient 
data for a comparison between the Word, the Excel, and the CAI tool glossaries, 
it was necessary that the stimuli classified as requiring a query actually elicited 
a sufficient number of searches for all participants. While a certain degree of 
inter-subject variability should be expected, as each participant differs in terms 
of SI skills, world knowledge, and interpreting strategies, it was important for 
my classification to hold true at least in the majority of cases. 
I therefore transcribed the students’ deliveries and analysed them to verify: 


e the total number of terms searched; 
e the number of terms searched classified as requiring a query (QN); 


e the number of terms searched classified as not requiring a query (NO QN). 


As was to be expected, the percentage of terms searched classified as requiring 
a query varied considerably between participants, while it was quite similar for 
the terms not expected to elicit a query in the glossary. This percentage was 
similar for the German natives (PS1-01, PS1-02, PS1-03), although different terms 
were looked up. As can be seen in the graph below (Figure 5.1), one participant 
(PS1-06) looked up a considerably lower number of terms. 

Additionally, it was important to verify which terms which had been classified 
as requiring a glossary search had not been looked up by any participant and 
vice versa. Out of 54 terms, five ON terms were not looked up in any case, while 
one NO QN term was looked up by all subjects. The terms in question would 
therefore require replacement or reclassification. 


*During the pilot study, the eyetracking set-up used during the main study was also tested. 
Therefore, the gaze replay videos exported from the data analysis tool of the eyetracker (SMI 
BeGaze) were available and could be used to reconstruct the queries in the Word and Excel 
glossaries. However, during the pilot study, gaze data was not analysed. The eyetracking setup 
is therefore described and discussed in greater detail in §5.5.3 and §5.5.6. 
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Figure 5.1: Percentage of terms searched per stimulus category in the pi- 
lot study. ON = query necessary, NO ON = no query necessary (Prandi 
2018: 47) 


5.4.6 Preliminary results 


A thorough description of the results of the pilot study is reported in Prandi 
(2017, 2018), including a preliminary analysis of the strategies adopted during SI. 
While verifying hypotheses was not the main aim of the pilot study, I conducted 
a series of preliminary analyses on the transcribed interpretations to gain first 
insight into several expected phenomena in preparation for the main experiment. 
I first present the results of the analyses related to the stimuli classification and 
then continue with an analysis of product-related aspects. 


5.4.6.1 Preliminary effects on search behaviour 


As previously stated, the position of the stimuli was expected to affect the partic- 
ipants’ search behaviour (see §5.4.3.4). Specifically, I expected the terms placed 
at the end of the sentence to result in more glossary queries than the terms in the 
middle of the sentence. In the small sample tested, sentence-final terms seemed 
to elicit more queries. This could be due to several reasons: first of all, partici- 
pants could anticipate that a specialised term was going to come up based on 
the context and would prepare themselves to query the glossary. Additionally, 
it is possible that, anticipating the need for a glossary search, they would pre- 
fer a sentence structure in their delivery that would favour a search. This would 
certainly require the development of ad-hoc strategies to facilitate terminology 
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look-up during SI and it could be argued that this would have been difficult for 
trainee interpreters. It may however be a behaviour likely to be observed in expe- 
rienced interpreters who are highly proficient in the use of technology during SI. 
On the other hand, stimuli placed within the sentence could be more difficult to 
handle through a glossary query, as this would likely generate more noticeable 
disfluencies in the participants’ rendition. It is possible that interpreters would 
therefore choose to use an alternative strategy, resulting in lower precision but 
in a more natural delivery and lower CL experienced. 

In considering the morphological complexity of the terms (see §5.4.3.3), I could 
identify a prevalence in searches for unigrams belonging to the “NO ONT cate- 
gory. This could be due to the fact that querying the glossary for a unigram is 
more straightforward than for bi- or trigrams: either the term is understood and 
looked up, or it is not. In the case of bigrams and trigrams, there is an additional 
layer of decision as interpreters may first have to decide which element of the 
term should be looked up (provided that all components have been understood). 
This would require additional cognitive resources unless a dedicated strategy has 
previously been developed and automatised. Therefore, participants may choose 
to adopt a different approach altogether. For terms requiring a query, no clear 
trend could be identified. 


5.4.6.2 Preliminary effects on accuracy 


I also conducted additional observations on this preliminary data concerning the 
accuracy achieved when working with the three different tools. In the context 
of the present experiment, accuracy is adopted as a performance measure (see 
§4.3 and §4.3.1) to identify instances of cognitive effort in the interpreter-tool 
interaction, not as a component of quality to evaluate the target text. Accuracy 
is therefore operationalised as the fraction of terms translated as per glossary 
or with an equally acceptable term, which would indicate an effective use of the 
tool and/or limited cognitive effort exerted to produce the term. 

The percentage of terms searched translated as per glossary was calculated 
and the results were analysed following a methodology already used in previ- 
ous studies on CAI tool use in SI (Prandi 2015a,b, Biagini 2015). I classified the 
term renditions adapting a classification put forward by Wadensjé6 (1998) for in- 
terpreting (see §1.1.2). This framework was chosen for two main reasons. First, to 
promote comparability with previous studies. Second, because it adopts a broad 
categorisation and stresses the effectiveness of the rendition, which facilitates 
the operationalisation of accuracy as a correlate of effective interaction with the 
tool. For instance, as can be seen below, omissions and unacceptable renditions 
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are grouped together as they both index unsuccessful or effortful queries. Other 
evaluation frameworks, such as MOM (see §1.1.2), also include accuracy and ter- 
minology as issue types, but they consider them as distinct dimensions.’ These 
frameworks may prove very useful in studies aiming to assess the target text 
quality in CAI, especially if it has been specified that the interpreter should use 
the equivalent contained in the glossary, but this kind of analysis goes beyond 
the scope of the present experiment. 
According to the framework chosen, terms could be classified as: 


Close renditions: no information is lost, the rendition is precise, the term is trans- 
lated with the glossary equivalent or an adequate synonym; 


Acceptable renditions: some information is lost (e.g. through paraphrasing, the 
loss of an adjective in complex terms, a drop in register), but the general 
meaning is maintained; 


Zero/unacceptable renditions: this category groups renditions that completely or 
largely deviate from the original (the content is different) and terms that 
were left untranslated. 


I assigned a value of 2 to close renditions, of 1 to acceptable renditions and of 0 to 
unacceptable and zero renditions. As for the degree of terminological precision 
achieved with Word and Excel glossaries and with InterpretBank, inter-subject 
variability is high. Nonetheless, Excel seems to lead to the worst terminological 
performance, i.e. to more frequent unacceptable renditions or terms left untrans- 
lated. This is probably due to the fact that when working with Excel it is neces- 
sary to manually skip to the next result, while with the other tools the results 
are all visualised together. This might make queries in Excel excessively cumber- 
some and time-consuming. InterpretBank seems to perform slightly better than 
Word in this respect. 

I also considered the terminological accuracy in relation to the term struc- 
ture and found that InterpretBank leads to higher accuracy for unigrams in five 
cases out of six (with the exception of PS1-06, whose search behaviour however 
differed greatly from that of the other participants). My hypothesis was that In- 
terpretBank would prove more effective, leading to higher accuracy, especially 
for complex terms (bigrams and trigrams). I did not find significant differences 
for bigrams and trigrams: queries with InterpretBank proved more effective than 
Word and Excel in half of the cases. 


“Additionally, in MQM omission is included as a sub-dimension of accuracy separate from mis- 
translation, which does not fit into the present operationalisation of incorrect renditions. 
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The analysis of accuracy was conducted first at a microscopic level, that of 
terminology. However, a successful query that results in an accurately trans- 
lated term may nonetheless require too much time and attention, thus leading 
to serious errors or even to the complete omission of information. I therefore 
expanded my analysis to the sentence level. The transcriptions were annotated 
following Barik’s (1971) classification of omissions, additions and errors. Barik’s 
classification is very fine-grained. I decided to adopt only three of the categories 
identified by the author, as lower-level errors may have been due to other factors 
and may have been exposed to a higher degree of subjectivity in their identifi- 
cation, especially since I did not involve a second rater at this stage. I annotated 
the renditions according to the following elements: 


e substantial phrasing change (category E4 in Barik 1971); 
e gross phrasing change (category E5 in Barik 1971); 


e complete sentence omission (labelled M5). 


Analysing partial omissions would certainly be interesting, but it would pose the 
methodological issue of defining units of information and of excluding the strate- 
gic use of omissions, which is difficult to evaluate post-hoc without involving the 
participants directly with a retrospective interview. Given the length of the ex- 
periment per participant (around 1.5 hours including the pre- and post-tests), I 
decided to reserve this analysis for future studies. 

The renditions that did not present any issue or only minor issues (skipping 
omissions and mild phrasing changes) were grouped in a single category to 
streamline analysis. From this initial analysis, no clear trend could be identified. 
This is probably due to the variable number of terms searched, which made it 
difficult to compare performance between subjects. 


5.4.7 Discussion of pilot study results 


The pilot study overall validated the a-priori categorisation of the stimuli chosen 
for data collection. However, it highlighted a limitation of the initial design cho- 
sen for the experiment: given that only half of the stimuli introduced in the text 
were classified as requiring a glossary query due to their low frequency (i.e. 18 
per condition, a total of 54), if participants only looked up a very limited number 
of terms, the data points collected for those participants would be too scarce to 
allow for a comparison with the rest of the sample. In order to overcome this 
limitation, I decided to replace the 54 stimuli classified as not requiring a query 
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with less frequent, more specialised terms. This involved rewriting a consider- 
able part of the speeches, but was nonetheless deemed necessary to ensure a 
more comparable search behaviour among participants. 

As for the small effects observed for the stimuli position (see §5.4.3.4 for po- 
tential position effects on cognitive processing), it could be argued that the dif- 
ference in search behaviour observed might be due to the terms chosen (e.g., cog- 
nate status, see also §5.5.3) rather than only to their position, even though the 
terms were equally distributed within the speeches (half were sentence-medial 
and half sentence-final). This is possible especially if one considers that only half 
of the terms in each position had been classified as requiring a query. This aspect 
could be further tested by switching the position of the stimuli used or by choos- 
ing a different set of terms. However, this would require a complete rewriting of 
the speeches, as in the present study the terms are not presented in isolation. Re- 
placing the 54 stimuli classified as not requiring glossary look-up was expected 
to counterbalance this random effect. 

Finally, while at the time of the pilot study ASR was still a hypothetical im- 
provement of CAI tools, in the following months the first prototypes of ASR- 
CAI integrations started to appear (Fantinuoli 2017a, see §2.2.2). Word and Excel 
glossaries may be considered both as examples of “traditional” digital ways to 
organise and consult terminology for interpreters. Furthermore, they may be ac- 
cidentally modified by participants during data collection, an unforeseen issue 
which occurred several times during the pilot study. For this reason, in the main 
experiment, I decided to prepare a tabular glossary and present it as a PDF file 
to overcome these limitations. I also added a mock-up of an ASR-CAI hybrid to 
include the most recent development in CAI technology, which I hypothesised 
to be the most cost-effective in terms of additional CL and degree of accuracy 
achieved in the interpretation (see §5.2). 

To sum up, the pilot study represented a valuable step in the study design. The 
methodology developed and tested in the study is a novelty in the area of CAI 
research, especially in terms of the tools compared in the study, and of the rigour 
in the design of the materials used for data collection. 

The pilot study was the first to specifically address solely digital support tools 
for terminology. Previous studies had either compared paper and digital glos- 
saries (e.g. Biagini 2015) or focused on a single CAI tool explored through be- 
tween-group designs (e.g. Prandi 2015a,b, Gacek 2015). The pilot study explored 
three different terminology support solutions, i.e. Word glossaries, Excel glos- 
saries and CAI tools. The study also helped shed first light on the hypotheses 
guiding the present research work and refine the hypotheses, for instance by 
highlighting potential commonalities between Word and Excel glossaries, which 
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informed the choice of the conditions to compare in the main study as discussed 
in §5.5. 

The empirical validation of the methodology laid first ground for the collec- 
tion of process and product data under controlled experimental conditions. The 
main methodological gain for the field consists in the development and valida- 
tion of a new method of speech design (based on Seeber & Kerzel 2012). The 
level of control and the number of variables considered in the development of 
the speeches is unprecedented, as previous studies had worked with naturalistic 
materials without controlling for potential variables affecting the outcome. The 
usefulness of the methodology proposed in Prandi (2017, 2018) has been recog- 
nised by a number of recent studies, which have drawn on the methods presented 
in this section. For instance, a recent study by Van Cauwenberghe (2020) on 
ASR support for terminology explored the role of morphological complexity for 
the accuracy achieved by his participants. He also derived several aspects of his 
evaluation framework from the categories used in the pilot study. Investigating 
number renditions in ASR-supported SI, Frittella (2022) based the design of her 
speeches on the principles presented here. 

Overall, the pilot study confirmed the validity of the design choices for the 
scope of the present research work, while at the same time highlighting weak 
spots in the design and supporting the optimisation of the methodology for the 
main experiment. 


5.5 Main study: Rationale and method 


This section describes the methodology and results of the main experiment con- 
ducted to compare the process and performance of SI with the support of tradi- 
tional digital glossaries, CAI tools and CAI tools with integrated ASR. 


5.5.1 Participants 


In this section, I describe the recruitment process for the experiment, highlight- 
ing the challenges encountered and how they motivated my choice of research de- 
sign. I further provide information on the demographics of the sample on which 
the experiment was conducted. 


5.5.1.1 Participants recruitment 


Like in the pilot study, participants were recruited among second-year students 
of the Master’s Degree in Interpreting of the University of Mainz/Germersheim 
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with German as their native language and English either as their B or their C lan- 
guage. This language combination was chosen because it is the most represented 
in the master’s course and I thus hoped to reach a larger number of students to 
recruit for the experiment. 

An e-mail was sent to the teaching staff of the English department, whom I 
asked to circulate the call among advanced interpreting students. I also asked for 
the collaboration of the student body representatives in circulating the e-mail 
and a leaflet containing the basic information about the experiment. Participants 
were also recruited through the University’s Facebook groups, where the same 
information was posted in digital format. After a first round of e-mails sent dur- 
ing the Winter semester 2018/2019, which led to a few expressions of interest, a 
second round of e-mails was sent at the end of the Summer Semester 2019. Ad- 
ditionally, a recruitment e-mail was also sent to the University of Heidelberg, 
where I held a presentation of the study design and encouraged the students to 
take part in the study. 

Participants were remunerated (€50) and received a three-month free Inter- 
pretBank license. In addition, they had the opportunity to attend a free course 
on a very relevant and topical subject not usually offered during regular instruc- 
tion. Despite the considerable recruiting efforts, only 15 students expressed their 
interest in taking part in the study. Of the initial 15 students recruited, it was pos- 
sible to collect data from nine students. Data by two students had to be discarded 
due to technical issues which emerged during data collection, one student could 
not be calibrated due to an eyesight condition, two resigned after having con- 
firmed participation and one could not be tested due to the university facilities 
being closed in the wake of the COVID-19 pandemic. 

The small size of the sample recruited highlights a certain lack of interest for 
the subject, probably due to a general lack of awareness of the existence of CAI 
tools and the increasing relevance they are gaining in the interpreting profession 
(see also Prandi 2020). Another aspect that certainly had a negative impact on 
participant recruitment was time. Due to the nature of my investigation, which 
presupposes a sufficient level of expertise in tool usage, training was necessary 
prior to data collection. The training required the availability of around one hour 
of time per training session, and it is possible that second-year students may not 
have had enough time in their busy schedule due to exam preparation. A simi- 
lar experiment conducted recently on the simultaneous interpreting of numbers 
with ASR support (Defrancq & Fantinuoli 2021) did not foresee practice sessions 
prior to data collection, but it could be argued that for ASR, the interaction with 
the tool mainly consists in getting used to seeing terminological or, in Defrancq 


148 


5.5 Main study: Rationale and method 


& Fantinuoli’s (2021) study, numerical suggestions on the screen while interpret- 
ing. The interaction with a PDF glossary or a CAI tool certainly requires more 
extensive training, the benefits of which had been identified in previous work on 
the topic (Prandi 2015a,b). Structured training on all three conditions was there- 
fore considered essential to ensure that equal practice time be devoted to all three 
tools, a variable which could affect results. 

Based on the considerations on small sample sizes outlined in §5.3, the 
speeches used for data collection contained a large number of stimuli, allowing 
numerous observations per participant. For each condition, participants were 
presented with 36 stimuli. The highest number of data points collected is for the 
ASR condition (36 for each participant, because the terms were shown automat- 
ically on the screen). For the two conditions which required an active search in 
the glossary (PDF and InterpretBank), the minimum number of data points per 
participant was 22. 


5.5.1.2 Characteristics of the participants recruited 


The final sample was made up of nine advanced interpreting students. Working 
with students was a choice of practical nature, since they had to be trained on the 
tools before the experiment and the equipment and facilities for data collection 
were available at the university (see §5.5.6). Additionally, having all been trained 
at the same institution and having received comparable amounts of training in 
SI, they may be considered a relatively homogeneous sample. The challenges 
in recruiting representative samples of professionals are well-known in TIS (e.g. 
Hansen-Schirra & Nitzke 2020). The main issue in working with students is that 
they “exhibit different cognitive processes and behavioural patterns than profes- 
sionals, which might in turn affect the generalizability of the results” (ibid.). For 
this reason, care should be taken in generalising the results of the present study 
to the population of professional conference interpreters. 

As will be described in more detail in §5.5.6, before collecting gaze data, I had 
my participants go through a series of tests to gain a more detailed picture of my 
sample. I measured their typing speed and the size of their English vocabulary 
(§5.5.1.2.4). I also asked them a series of questions to gauge their knowledge of 
the subjects of the speeches used during the experiment (§5.5.1.2.5). 

With a view to provide a more nuanced picture of the sample at hand and 
identify additional confounding variables which may play a role in the interpre- 
tation of the experimental results, at the end of data collection I asked the par- 
ticipants to fill out the Translation and Interpreting Competence Questionnaire 
(TICQ) developed by Schaeffer et al. (2020). The main benefits offered by the tool 
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consist in its easy customisation, its availability in four languages (English, Ger- 
man, Spanish and Chinese) and the fact that it can be administered online. As a 
quantitatively valid tool, its use has been advocated to promote greater compara- 
bility in T&I research (Schaeffer et al. 2020: 102). Only module A (demographics) 
and module C (interpreting competence) were administered in the online format. 
While compiling the questionnaire, some students informed me that they had 
either misinterpreted some questions or that they were uncertain on how the 
questions could be applied to their status of interpreting students.” This resulted 
in missing data for some questions and in a mismatch between the answers to 
several questions for the same test subject. Competence was not explicitly oper- 
ationalised as a variable in the present study, and I was later informed that the 
interpreting competence score was still under development P For these reasons, 
I do not report the total score here, but rather extrapolate from the question- 
naire the answers which are related to my research questions and which may 
provide further insight into the make-up of my sample. These answers were also 
expected to provide useful additional qualitative data to interpret findings on the 
participants’ interaction with the tools in the booth. I report relevant results in 
the sections below and then discuss the results of the pre-tests. 


5.5.1.2.1 Demographics 


The nine students recruited for the study were attending the Master’s Degree in 
Conference Interpreting or the double Master’s in Translation and Conference 
Interpreting at the time of the experiment. They had all received at least three 
semesters of instruction in simultaneous and consecutive interpreting. Seven 
were females, two were males (age M = 27.33 years, Mdn = 25). They were all 
native speakers of German; two of them were bilingual (with Arabic and Polish). 


5.5.1.2.2 Language proficiency 


In Module A3, the TICQ asks survey respondents to provide a self-rating of their 
knowledge of their L2 and L3 languages. In my sample, a small drawback con- 
sisted in the fact that two participants had indicated English as their L3, rather 
than as their L2. In the self-assessment question, no distinction is made between 
active and passive knowledge for L2, but only for L3. Therefore, if English had 
been selected as the participants’ L3, the average rating was used. The mean 
self-reported value was 79.17 (on a scale from 0 to 100, SD = 7.71). 


"For instance, the questions in section C2 concerning their professional experience. 
Schaeffer, personal communication (2021). 
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Figure 5.2: Bar plot of the self-reported knowledge of English (%). M = 
79.17, SD = 7.71 


5.5.1.2.3 Interpreting experience 


No students identified themselves as conference interpreters, although some of 
them reported having some professional experience. 

Their estimated décalage (Section C3.2 of the TICQ) was comprised between 
2 and 3s (M = 2.61, SD = 0.48). A question present in the TICQ particularly rel- 
evant to my research desiderata concerned the strategies adopted to deal with 
an unknown term while interpreting. The preferred strategies was “Ask my part- 
ner”, i.e. seeking help from the boothmate, followed by “Stalling” (Figure 5.3). 
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Figure 5.3: Preferred strategy to deal with unknown terms during in- 
terpretation 
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Only one participant indicated that they look up the term in their resources 
when they cannot recall it from memory, or they do not know its equivalent, 
which I found quite interesting considering the intensive training all students had 
attended prior to participating in the experiment and answering the TICQ. This 
might indicate that most of them prefer other, less demanding coping strategies 
in terms of attentional resources than performing a query in a digital glossary, 
which is probably considered an emergency tactic by most students in my sample. 
At the same time, the strategy of using an ASR-CAI hybrid to receive real-time 
terminology suggestions was not an available option for this question, which 
may have otherwise yielded different results. 


5.5.1.2.4 Typing speed and English vocabulary size 


The participants’ typing speed was measured ahead of the experiment (in words 
per minute, wpm). In addition, I assessed the size of their English vocabulary 
using the online vocabulary test WordORnot (Center for Reading Research 2014). 
The test takes around four minutes and requires the participant to judge whether 
the words shown on the screen are actual English words or non-words. The final 
test score is an estimate of the participant’s English vocabulary size. The results 
are illustrated in the graphs below (Figures 5.4 and 5.5). 
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Figure 5.4: Typing speed of participants measured during the pre-test 
(wpm) 


The participants’ typing speed and the size of their English vocabulary was 
tested as these factors may have an impact on their search behaviour, in particu- 
lar on the amount of terms looked up and on the amount of terms that they were 
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Figure 5.5: Estimated size of English vocabulary per participant (%) 


able to find in the glossary. It should be noted that a correlation between these 
two factors and the search behaviour may not be straightforward, as a number 
of scenarios may arise: a fast typer may search a low percentage of terms if he or 
she has a wide English vocabulary, but the opposite may also be true, because he 
or she may choose to only look up the terms considered strictly necessary and 
to adopt alternative strategies, such as paraphrasing, which should be easier to 
adopt if one has high language flexibility. Nonetheless, I preferred to be on the 
safe side in order to consider also these aspects, if necessary. 


5.5.1.2.5 Knowledge of speech topics 


In addition to these data, participants had to answer a few questions which served 
a double purpose: to ascertain the participants’ background knowledge of the 
topic of the speeches to interpret, which were different from the topics chosen 
for the training, and to provide the participants with at least a general overview 
of the speech topics. Not knowing the subject of the speeches may have caused 
additional stress ahead of the interpreting task. I first asked the participants to 
rate their knowledge of the key topics discussed in the speeches. As can be seen 
in Figure 5.6, no topic was completely unknown to the students, and moderate 
differences could be found between the students’ knowledge about the six topics. 

However, overall, none of the students considered themselves experts in the 
topic presented. Therefore, I could reasonably expect the students to look up a 
considerable number of terms during the experiment. Additionally, I verified the 
participants’ terminological preparation on the topics in question. To this aim, 
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Figure 5.6: Self-ratings of knowledge of the main topics included in the 
speeches. Mean values for the sample on a scale from 1 (no knowledge) 
to 5 (expert knowledge) 


I asked the students to write down three terms (with their German translation) 
which they associated with each of the six speech topics. I then checked which 
terms had been included and whether the students had indicated any term that 
was also present as a stimulus in the speeches. Of all the terms added by the 
participants, only four were similar or closely related to the stimuli selected. Of 
course, I cannot exclude that, just because a certain term was not mentioned 
during the briefing task, it was unknown to the student. Nonetheless, this task 
in the pre-test proved useful to verify which terms would first come to mind 
when thinking of a certain topic. 


5.5.2 Participants’ training 


As in the pilot study, participants were required to attend a training course prior 
to data collection. The structure of the training was the same as during the pilot 
study, with the only difference that it was held online as a self-paced course. To 
this aim, I created an online course on the University’s Moodle platform to which 
the study participants were enrolled after confirming their participation in the 
study. The introductory meeting was offered as a webinar that the students could 
attend live or watch later as a recording. 

The online format of the training offered a double advantage: the participants 
could re-watch the recording as many times as necessary and they could more 
easily integrate the training in their schedules, with the additional option of re- 
peating practice sessions if they needed additional training. I had hoped that a 
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more flexible and customisable training schedule would encourage participation 
in the study. Unfortunately, as described above, this was not the case. 

In terms of the training content, the only modification introduced was the 
substitution of the Word and Excel glossaries with a PDF glossary, and the intro- 
duction of the ASR-CAI mock-up to account for a third generation of CAI tools 
which participants would likely be able to work with in their foreseeable future 
careers. The condition that equal practice time be ensured for each tool was also 
maintained for the main experiment. I made sure that the students had actually 
completed the five practice sessions by asking them to upload the recordings of 
their interpretations online. The students were able to proceed to the following 
training session only after completing the previous one. After the training had 
been completed, the participants were asked to take a short quiz to demonstrate 
their proficiency in the use of the tools. The questions were formulated in or- 
der to verify that the students had acquainted themselves with the user interface 
and were able to correctly operate the PDF tool and InterpretBank. All students 
passed the test and could hence take part in the data collection. 


5.5.3 Materials 


The speeches that the participants were asked to interpret during data collection 
were very similar to the ones used during the pilot study, with a few alterations. 
The speeches are reported in the Appendix. 

First, as discussed in §5.4.7, the 54 stimuli which had previously been classified 
as not requiring a query were replaced with less frequent, more specialised terms. 
This required an almost complete rewriting of the speeches. Table 5.2 shows the 
distribution of terms in the final speeches. 

It should be noted that the terms selected as stimuli do not represent all do- 
main-relevant terms which could be of interest to interpreters. A domain-specific 
but highly frequent word could also elicit a glossary query. Ultimately, the terms 
were selected with the aim to generate sufficient data points for each participant. 

As shown in Table 5.2, the ratio for each category (position and morphological 
complexity) was maintained also in the main experiment. All proper names and 
figures were removed from the text, as they could constitute further sources of 
difficulty in addition to specialised terminology (Gile 1995, 2009), which was in 
focus in the present study. Since the stimuli selected all had a very low frequency, 
they were expected to require a query in the glossary or a glance at the ASR 
suggestions in most cases. However, since the corpus of texts selected for the 
extraction of the stimuli was highly specialised, cognate facilitation effects may 
have occurred (Costa et al. 2000), for instance due to the prevalence of Latinisms, 
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Table 5.2: Distribution of terms for each speech in the main experiment. 
The morphological complexity and position of terms were equally dis- 
tributed within the speeches. 


Total Morph. complexity Position 


Unigrams 12 POS be 
Middle 6 

36 Bigrams 12 ene EE 
Middle 6 

Trigrams 12 EE e 
Middle 6 


which are frequent in specialised discourse (see §1.1). Since precedence was given 
to providing continuum by drafting entire speeches, it was not feasible to replace 
all cognate stimuli with non-cognates. Therefore, to control as much as possible 
for cognate facilitation effects, when a non-cognate translation was available, it 
was selected as target language equivalent for the glossary. 

In addition, the cognate status of the stimuli across the three speeches used 
during the experiment was checked. To calculate the cognate status of the se- 
lected stimuli, I calculated the normalised Levenshtein ratio as: 

Levenshtein distance 


Levenshtein ratio = 1 — ————___—_———_. 
max(length source, length target) 


The Levenshtein distance (Levenshtein 1966), i.e. the smallest number of dele- 
tions, additions and substitutions required to transform the source into the target 
string, is divided by the maximum length of the strings compared to account for 
word length. The formula above yields a score comprised between 1 (perfect cog- 
nate) and 0 (no overlap). A higher score indicates that fewer deletions, additions 
or transpositions are required to obtain the target term (Schepens et al. 2012). 

The ANOVA of the normalised Levenshtein scores for the stimuli of each text 
was found to be non significant (F(2, 105) = 0.243, p = 0.785). On this basis, I 
did not expect cognate facilitation effects to significantly affect the participants’ 
interaction with the support tools. 

The speeches were recorded once again by the same speaker as in the pilot 
study. The structure made up of sentence clusters comprising an introductory, 
a target (T) sentence and a continuation (C) sentence was maintained. However, 
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in order to facilitate the analysis and isolate the effects of each stimulus on dé- 
calage and CL, I introduced a 5s pause between each sentence cluster and the next. 
In literature, the average EVS for professional conference interpreters has been 
identified as comprised between 2s and 6s (e.g. Barik 1973, Lederer 1978, Oléron 
& Nanpon 2002, Christoffels & De Groot 2004, Timarova et al. 2011, Defrancq 
2015), so a 5s pause was deemed sufficient. The average length of the speeches 
used in the main experiment was 14°39”, with an average WPM of 104.3 (164.4 
average syllables per minute). As shown in Table 5.3, although the content of the 
speeches varied, they were highly comparable in terms of length and speed. 

To further verify whether the speeches were comparable, I analysed them us- 
ing Coh-Metrix (McNamara et al. 2014). Coh-Metrix automatically computes a 
series of indices of text cohesion and coherence which provide an estimation of 
text difficulty and can be used both for written and for oral texts. The Flesch 
Reading Ease Index (Flesch 1948), a common index of text readability, and the 
SYNLE index, a reliable index of WM load (McNamara et al. 2014: 70), were con- 
sidered as indices of difficulty. The texts were highly comparable also according 
to these two indices. Therefore, the speech difficulty was not expected to affect 
performance. 

Table 5.3: Features of the speeches used in the main experiment. For 
each speech, the table reports the duration, the number of words per 


minute (wpm) and of syllables for minute (spm), the Flesch Reading 
Ease score and the SYNLE score (left embeddedness, mean). 


Speech Duration wpm spm Flesch Reading Ease SYNLE 


A 14°34” 105 165.8 59.92 3.57 
B 14°46” 104 162.5 62.47 3.41 
C 14°37” 104 164.9 61.35 3.71 


While interpreting, the students could see both the video of the speaker and 
the tool with the glossary on a split screen. The video was placed on the left 
hand-side, the glossary on the right-hand side of the monitor. I decided to also 
include the video of the speaker to reproduce a typical configuration of an SI task, 
where the speaker is usually visible (see Seeber 2017). Additionally, visualising 
the speaker video and the tool on screen may be compared to a typical RSI con- 
figuration (see §2.1.1), a setting in which the use of CAI tools, particularly with 
ASR integration, may be envisaged in the near future. The speaker video was also 
included for another purpose related to the hypotheses guiding the experiment: 
since the video was expected to keep the participants’ attention on the screen, 
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essentially serving as a fixation cross (Conklin et al. 2018), it would support the 
collection of gaze data when the participants were not interacting with the tools. 
This data proved useful in investigating effects on attention allocation during 
CASI (see §6.2.2.6). 


5.5.4 Apparatus used for data collection 


Gaze data was collected with an SMI red250 remote eyetracker mounted on an ex- 
ternal desktop monitor. No chin rest or head support was used, although it would 
have improved data quality (Holmqvist 2011: 83), because it would have con- 
stricted the participants’ head movements during speech and limited their ability 
to look at the keyboard while typing. The use of a head-mounted tracker and of 
a chin rest would have promoted more precision in the collection of gaze data 
(Conklin et al. 2018: 17), but it would have limited movement. The increased intru- 
siveness perceived may have caused greater stress. As pointed out by Hvelplund 
(2014: 206), “the [interpreter]’s eye movements may thus well be related to stress 
from not being able to look at what key is being pressed in addition to actual 
problem-solving activities arising from the [interpretation] itself”. 

The students’ interpretations were recorded in Audacity with a microphone 
placed on the table, next to the participant. At the beginning of each video, 
whether with or without the ASR-CAI mock-up, I added a set of instructions 
that the participants were required to follow during data collection. Participants 
were instructed to wait until they would hear a loud “beep” coming from the 
computer before putting on their headphones. This acoustic marker was added 
to the recording to facilitate the synchronisation of the original speech with the 
interpretations. It was loud enough to be picked up by the microphone used to 
record the participants’ deliveries. 


5.5.5 Measures 


Chapter 4 reviewed the main methods used to measure cognitive load and effort 
in translation and interpreting and highlighted how a combination of methods 
may represent a valuable experiment design choice to address the inherent limi- 
tations of each metric. 

As introduced in §5.3 (see Table 5.1), the present study combined performance, 
behavioural, and subjective measures. It appears trivial to say that the measures 
selected for the main experiment are not the only measures which may be used to 
explore CASI from a cognitive processing standpoint. Conducting a comprehen- 
sive evaluation of how all measures of CL apply to the research object in question 
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goes beyond the scope of the present study. For instance, in the experiment only 
duration-based eyetracking measures were used, while future studies may adopt 
additional metrics such as the number of fixations. Similarly, the only subjective 
measure used was a short qualitative questionnaire, but future research may, for 
instance, also test the use of cued retrospection to gain further insight into the 
CAI process. The present section provides the rationale for the selected metrics 
and describes how they were applied to the analysis of the data collected during 
the main experiment. 


5.5.5.1 Performance measures 


The study adopted the two performance measures included in the pilot study: 
terminological accuracy and number of errors and omissions. 


5.5.5.1.1 Terminological accuracy 


Assessing the terminological accuracy of terms consulted in the glossary or au- 
tomatically prompted by ASR has become a standard measure in CAI research 
focused on terminology (e.g. Biagini 2015, Prandi 2015a,b), as one of the main 
claims of such applications is that their use may lead to greater target text (TT) 
accuracy. 

To conduct the evaluation, I used the same three-level grading scale adopted 
in the pilot study. The three categories were defined as in the pilot study, i.e. a 
value of 2 would be assigned to “close renditions” (terms translated as per glos- 
sary or through a synonym), a value of 1 to acceptable renditions, and a value of 
0 to wrong renditions or to an omission of the term which had not been replaced 
by a paraphrase. For the evaluation, the terms were presented to the raters in an 
Excel table. The terms were listed in isolation, not embedded in the respective 
utterance, in their order of appearance in the source speech and with their respec- 
tive glossary equivalent. In order to facilitate the evaluation, adequate synonyms 
were listed (if available) next to the glossary equivalent. Next to the columns with 
the terms, the glossary equivalent and the synonyms, the participants’ renditions 
were listed. Next to each participant’s rendition, the raters could enter the accu- 
racy scores. For this evaluation, the prosodic component was excluded (no audio 
recordings of the renditions were provided). 


5.5.5.1.2 Errors and omissions 


In analysing the quality of the deliveries, it is paramount to consider not only 
whether the stimulus term was correctly rendered, but also whether the glossary 
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query occupied cognitive resources which could not be allocated to the processes 
of listening and processing of the adjacent units of information. It is theoretically 
possible that a correctly identified term co-occurs with contresens or the com- 
plete omission of target and/or continuation sentences, as discussed in §5.4.3.2. 
Therefore, in addition to the analysis of the terminological accuracy, I expanded 
the investigation to the sentence level. Since the individual interpreting skills 
also play a role, I chose to conduct the analysis at a more superficial level, only 
checking the presence of severe errors and complete omissions for the terms 
queried (in the InterpretBank and PDF glossary) and not venturing into a detailed 
analysis of other lower-level issues such as partial omissions in the interpreted 
sentences. This approach would require controlling for the individual interpret- 
ing competence and disambiguating between strategic and non-strategic omis- 
sions, additions and generalisations. These categories would be difficult to oper- 
ationalise without subjective methods such as retrospective interviews, which I 
chose not to conduct because it would have further extended the duration of the 
experiment. 

In analysing errors and omissions, I only considered the target and continua- 
tion sentences for which a glossary query had occurred. The goal was to establish 
whether a glossary query may result in an error or omission in the target or con- 
tinuation sentence, which would indicate an interference between the two tasks. 
Therefore, I considered how the use of different tools affected this variable in 
order to answer the question: are there fewer complete omissions and severe er- 
rors when terms are presented on the screen automatically? Finally, in line with 
my hypotheses (see §5.2), I explored where the majority of errors and omissions 
occurred, whether in the target sentence or in the continuation sentence. 


5.5.5.2 Behavioural measures 


Six behavioural measures were included in the main experiment: glossary 
queries, EVS, inter-cluster pause duration (ICPD), time to first fixation, average 
fixation duration and fixation time. 


5.5.5.2.1 Glossary queries 


In order to gain a comprehensive picture of the test subjects’ interactions with the 
tools during SI, I collected data pertaining to the queries performed in the PDF 
glossary and in InterpretBank. As will be discussed in §6.1.2.1, all participants 
fixated all stimuli terms on the screen, therefore the analysis focused on the tools 
with manual look-up. 
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This metric was included as its usefulness had been highlighted both by pre- 
vious research (Prandi 2015a,b, Biagini 2015) and by the pilot study (see §5.4.7). 
The categories of terms analysed are reported in §6.1.2.1. 


5.5.9.2.2 EVS 


A widely-used indicator of CL in interpreting is the EVS, as discussed in §4.4.1.2. 
In the main experiment, I expected significant differences between tools in the 
EVS (see §5.2). This may point to a greater ease of use of the ASR-CAI mock-up 
compared to the CAI tool and the PDF glossary, and of the CAI tool compared to 
the PDF glossary. 

In the main experiment, I calculated the EVS for the terms searched by the par- 
ticipants and compared it for the three tools, both for each participant and for the 
whole sample. The EVS was calculated as the begin time of stimulus translation 
minus the end time of stimulus utterance by the speaker. The availability of time 
stamps for individual words offered by the automatic transcription obtained with 
the Speechmatics tool (see §5.5.7.1) allowed overcoming a methodological chal- 
lenge identified by Timarova et al. (2011: 155), i.e. the need to manually identify 
the beginning of the stimulus. Since this the timestamp was available automati- 
cally, the EVS could be measured with millisecond precision. 


5.5.5.2.3 Inter-cluster pause duration (ICPD) 


A short EVS may also suggest overall faster processing, but it does not measure 
it directly. Hence, I also analysed the duration of pauses between sentence clus- 
ters, i.e. between the last word of the continuation sentence pronounced by the 
speaker and the last word of the delivery pronounced by the participant for each 
sentence cluster. This may be considered as an additional measure of time lag and 
is geared towards a general analysis of how the speed of processing is influenced 
by the explanatory value of the tool used as support. 

Since the speeches used in the main experiment presented a 5s pause between 
two sentence clusters (see §5.5.3), the ICPD may be used as an additional indica- 
tor of cognitive effort. More specifically, a long ICPD (of 5s or longer) may be 
interpreted as an indicator of fast processing. 


5.5.5.2.4 Time to first fixation 


The time to first fixation on the term AOI was expected to provide insight into 
the question of how the tool use affects the participants’ speed in identifying the 
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target term on the screen. SMI BeGaze provides the metrics “Time to first appear- 
ance” and “Entry time” for each AOI. The metrics, in ms, represent respectively 
the moment in which the AOI first becomes visible on the monitor and the start 
time of the first fixation to enter the AOI. For each participant and under each 
condition, I therefore calculated the mean time to first fixation for the term AOIs 
by subtracting the timestamp for “Time to first appearance” from the timestamp 
for “Entry time”. 


5.5.5.2.5 Average fixation duration on term and tool AOIs 


Fixation duration has been traditionally used as an indicator of cognitive effort 
in the processing of the ST (see §4.4.2.2). In the present study, the focus was on 
the effort exerted by participants while interacting with the tools. The results 
therefore do not indicate how easy it is to interpret the target terms in differ- 
ent conditions but should rather be understood as an indication of the effort of 
human-machine interaction. 

In each condition and for each participant, I calculated the average fixation 
duration on the term AOIs. Additionally, I also considered the duration of the 
fixations on the tool area. 


5.5.5.2.6 Fixation time 


In addition to the average fixation durations on the tool area, I also considered 
the total time spent fixating the speaker and the tool area. SMI BeGaze provides 
the metric “Fixation time”, i.e. the “sum of the fixation durations inside the AOI” 
(SensoMotoric Instruments 2017a: 370). In the present study, the metric repre- 
sents the amount of time spent processing the speaker video and the side of the 
screen where the tool was displayed. This metric was expected to provide in- 
formation on how attention was allocated to the different sources of visual and 
visual-verbal information available to the participants, specifically on how much 
the tool distracted the participants from the speaker (see §5.2). 


5.5.5.3 Subjective measure: The debriefing questionnaire 


Only one subjective measure was included in the main experiment: a short post- 
hoc qualitative questionnaire. The questionnaire was kept short to avoid extend- 
ing the duration of the already relatively long experiment. The inclusion of the 
debriefing questionnaire was expected to provide additional data to help frame 
the quantitative analysis and to highlight phenomena not emerging from the 
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quantitative analysis conducted with the above-mentioned performance and be- 
havioural measures. 

In the questionnaire, the participants were first asked to rank the speeches 
from the easiest to the most difficult. This was done to check for potential ef- 
fects due to the nature of the speeches interpreted and not to the other variables 
controlled in the experiment. Additionally, the subjects were asked to rank the 
tools from the most useful to the least useful and from the most distracting to the 
least distracting. I also asked participants to include further details of which as- 
pects of each tool they had found to be most useful and which most problematic. 
This was expected to help identify the reasons behind their preference. Finally, I 
explored their preferences as to the tool which they would bring with them into 
the booth during future assignments. 


5.5.5.4 A note on pupil size 


In previous publications reporting on the envisaged methodology for the present 
study Prandi (2017, 2018), I had postulated the inclusion of the metric “pupil size” 
in addition to the measures discussed in the previous section and selected for the 
main experiment. 

Pupil size, or pupil diameter, was used in previous studies investigating the 
interpreting process (see §4.5.3), both as an indicator of global cognitive load 
generated by the task (e.g. Hy6na et al. 1995) and to explore local variations in 
cognitive load as a response to specific features of the source speech (Seeber & 
Kerzel 2012). 

As discussed in §4.5.3, however, correlating variations in pupil size to varia- 
tions in cognitive effort is not straightforward. There are a number of factors 
which may influence the pupillary responses to the stimuli presented. This rep- 
resents an important limitation for the adoption of pupillometry as a method to 
explore cognitive load in interpreting. 

The specific research object of the present investigation presents additional 
limitations to the ones discussed in §4.5.3. 

For instance, the way in which the terminological information was presented 
in the PDF glossary and in the CAI tool may have resulted in higher arousal in the 
participants than during the use of the ASR-CAI mock-up. In the PDF condition, 
the participants could see a large number of terms on the screen. In the CAI 
condition, the screen changed very quickly during the query. It is possible that 
participants may have been more visually stimulated by the interfaces in the PDF 
and the CAI condition due to the highly dynamic stimuli. Variations in pupil size 
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would therefore reflect different levels of arousal rather than higher or lower 
cognitive load. 

Additionally, the ASR-CAI mock-up window was relatively empty: it was 
white most of the time apart from the moments in which the terms appeared. 
The higher screen luminance in this condition may have been expected to re- 
duce the pupil size. This reduction in pupil size may therefore simply reflect a 
physiological reaction of the pupil to the brightness of the screen, not variations 
in cognitive effort. This is a common issue in human factors studies, for instance 
when participants interact with web pages (Holmqvist 2011: 530). 

Finally, it should be noted that, in most studies on interpreting which adopted 
pupillometry to explore cognitive load (e.g. Hyönä et al. 1995, Secher & Kerzel 
2012), the informants were not interacting with visual stimuli. The only excep- 
tion is the study by Gieshoff (2018). However, she was able to control for lumi- 
nance across conditions and participants as the stimuli were not co-created by 
her participants, unlike in the present study for the two conditions which involve 
manual look-up. 

For the limitations discussed above, I opted for a more cautious approach and 
chose not to include pupil size as a metric for the present study. 


5.5.6 Procedure 


The experimental design was very similar to the pilot study. I introduced several 
modifications and additional tests to round up and facilitate my subsequent data 
analysis. As described in §5.5.2, the main difference consisted in the replacement 
of the Word and Excel glossaries with a PDF glossary and the introduction of an 
ASR-CAI mock-up as the third condition. In the PDF glossary, the font size cho- 
sen was 16, as recommended in literature (e.g. O’Brien 2009: 261, Hvelplund 2014: 
20, Conklin et al. 2018: 37). A large font size was also chosen for the InterpretBank 
glossary and for the ASR-CAI mock-up (see Figure 5.7). 

The ASR-CAI mock-up was prepared following a previous study on the auto- 
matic speech recognition of numbers by Desmet et al. (2018), who had prepared 
a PowerPoint presentation containing all the numerals mentioned during the 
speech. I prepared a version of the recorded speech positioned on the left-hand 
side of the screen, as for the other conditions, while on the right-hand side of the 
screen, on a white background, I added the terms and their glossary equivalents 
shortly after they had been pronounced by the speaker. 

This made it possible to simulate a constant system latency (ca. 1s) and ensure 
synchronisation between the speaker video and the ASR-CAI mock-up. 
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(c) simASR 


Figure 5.7: Experimental conditions (PDF, CAI and simASR). In all con- 
ditions, the speaker was shown on the left hand-side of the screen, 
while the terminology was presented on the right. AOIs were placed 
on the speaker video, the tool area, and on each stimulus term. 
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As discussed in §5.5.3, only the terms present in the glossary were shown on 
the screen to simulate the behaviour of the ASR module, which uses the underly- 
ing glossary to identify relevant items in the generated transcription. The target 
language equivalents are those present in the glossary and which had been pre- 
viously selected and validated during glossary creation. This architecture corre- 
sponds to the current state of the art for CAI tools (see §2.2.3 and §2.4). 

The font and colour chosen were the same as in the only available prototype 
of this kind (InterpretBank with ASR). In the mock-up, only one term was shown 
at a time on the screen and it disappeared after 3000ms. I decided not to use the 
actual ASR integration in the CAI tool InterpretBank, but rather to simulate it, 
as I would be comparing two mature and stable systems (PDF glossary and In- 
terpretBank) with a system still under development and which at the time of the 
experiment did not yet work optimally for terminology recognition. Mistakes in 
the use of the PDF glossary and InterpretBank would be due to suboptimal usage, 
not to system performance, unlike for the ASR-CAI hybrid. Additionally, using 
the real system could have resulted in different levels of performance, making 
it difficult to compare participants’ data for this condition. While it would have 
been possible to simulate system failures experimentally, for instance by testing 
the real tool on the speaker’s video, following this approach would have intro- 
duced yet another variable into the experimental set-up and further complicated 
data analysis. As this exceeds my research questions, I decided not to explore this 
facet of interpreter-tool interaction in the present experiment. Thus, the results 
for the ASR condition represent the ceiling performance that participants may 
achieve when using this kind of support. To denote that the ASR-CAI mock-up 
represents the best performance obtainable with an ASR-enhanced CAI tool, this 
condition will henceforth be defined as “simASR”. 

On the day of the experiment, participants were briefed on the structure of 
the experiment and signed a consent form for the collection and use of their 
data. They were informed that they would be able to revoke their consent at any 
time and that their data would be made anonymous for analysis. Participants 
were remunerated with €50 after the end of the experiment. Before interpreting, 
they went through a brief pre-test comprising a measurement of their typing 
speed and the size of their English vocabulary (see §5.5.1.2.4). Afterwards, they 
answered a series of questions to help them prepare for the interpreting task (see 
§5.5.1.2.5). 

After the preliminary tests were completed, participants were asked to sit in 
front of the monitor where the stimuli were going to be presented. In the Tra&Co 
laboratory, a dedicated room is available for the collection of eyetracking data 
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under stable light conditions. Participants were seated at a distance of around 60- 
65cm from the monitor. To keep the participants’ position stable relative to the 
eyetracker and the monitor, a backpack was tied to the chair where they were sit- 
ting. They were asked to wear the backpack, which was adjusted in order not to 
restrict the participants’ movements excessively, but to provide feedback if they 
shifted too close to the monitor. Nonetheless, a certain variation in their prox- 
imity to the screen was inevitable. Participants were seated on a chair without 
wheels to avoid them changing position during the experiment. 

I explained what they were going to see on the monitor before the actual in- 
terpreting task would start and clarified any remaining doubts they may have on 
data collection. The microphone was placed on the table next to the participants 
to record their interpretation. Afterwards, the experiment was started. 

The experiment was prepared in SMI Experiment Center (SensoMotoric Instru- 
ments 2017b). Participants were calibrated at the beginning of the experiment. A 
nine-point calibration was performed at the beginning of the experiment and 
then repeated at the start of each new trial. During lengthy recording sessions, 
drift can occur, i.e. a gradual loss of synchronisation between the participant’s 
gaze and the recorded position on screen (see Hvelplund 2014: 210), which war- 
rants a re-calibration between trials. After the calibration, a dry screen recording 
was run during which I prepared the speech and the tool on the participant’s 
monitor. Then, the second screen recording started, for which gaze data was 
recorded. 

I asked the participants to start the video and to follow the instructions on the 
screen. They would hear a loud “beep” coming from the computer and would then 
put on their headphones. I then asked participants to place their headphones on 
the desk in front of them at the end of each trial. To avoid fatigue effects, which 
can affect results (see Spinner et al. 2013: 400, Keating & Jegerski 2015: 18), I 
allowed participants to take a short break or drink a sip of water between trials. I 
then proceeded with the second and the third condition. In total, the eye-tracking 
part of the experiment lasted around one hour including breaks. Conklin et al. 
(2018) recommend not to exceed a duration of one hour of time for eyetracking 
studies. 

As in the pilot study, the order of the speeches and of the tools were coun- 
terbalanced using a randomised Latin square design to minimise order effects 
(Conklin et al. 2018: 42-43). The impact of learning effects (e.g. Lazar 2017: 65) 
was minimised by the training attended by participants for all three conditions 
(see §5.5.2). 

After the eyetracking section of the experiment was completed, I asked partic- 
ipants to answer some debriefing questions and sent them a link to fill out the 
TICQ questionnaire (see §5.5.1.2). 
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5.5.7 Data preparation 


In this section, I illustrate how the data was prepared and systematised ahead of 
the analysis, the results of which are reported in §6.1. 


5.5.7.1 Recordings 


First, the audio recordings of the students’ interpretations were cut in order to 
only contain the relevant material for the analysis. Due to the structure of the 
experiment prepared in SMI Experiment Center and in order to avoid acciden- 
tal interference with the software during data collection, the recording had to 
be started in Audacity prior to the screen recording section of the experiment 
and therefore contained additional bits of audio. The trimming operation was 
not necessary for the original speeches, as they had been recorded prior to the 
experiment. 

After trimming the recordings, the second step was aligning them with the 
original speech. In order to facilitate this step of the process, the original record- 
ing contained the auditory marker that was picked up also by the microphone 
used to record the students’ renditions. After importing the two audio tracks 
into Audacity, the audio peak was identified in both audio tracks and used as a 
reference to align the source speeches and the renditions. In hindsight, a short 
and sharper sound would have been preferable, as it was sometimes difficult 
to identify the start of the peak, but the method proved nonetheless effective. 
Afterwards, the recordings of the students’ interpretations were transcribed au- 
tomatically using the commercial Speechmatics transcription service.’ The tran- 
scripts thus generated were later corrected manually in order to remove any 
transcription error. As in the pilot study, the HIAT transcription conventions 
were followed (Ehlich & Rehbein 1976). Like other transcription systems, the 
Speechmatics ASR service provides the advantage of assigning time stamps to 
each word of the transcript, a feature which proved useful during data analy- 
sis. Even though the transcription was already available for the source speeches, 
they were nonetheless aligned using the dedicated feature also provided by the 
Speechmatics ASR service, in order to obtain time stamps for each word in the 
original speeches. 

The third step consisted in importing the audio tracks and the relative tran- 
scriptions into the ELAN (2020) transcription software. For each audio recording, 
a dedicated track was added containing the aligned transcription. An additional 
dependent track was added for the interpretations: it contained only the stimulus 


“https://www.speechmatics.com/ (Accessed 25.08.2020) 
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terms (source speeches) or their renditions by the test subjects. This facilitated 
the analysis, as it was possible to export each track separately, time stamps in- 
cluded. This was necessary to calculate the EVS between the terms pronounced 
by the speaker and the terms interpreted by the participants (see §6.1.2.2). 

To calculate the pause length between the sentence clusters (see §6.1.2.3), the 
audio tracks and their transcriptions were imported into the transcription tool 
Partitur Editor (Schmidt & Wörner 2014),8 which offers a feature to calculate 
pause length between two annotations automatically. 


5.5.7.2 Areas of interest 


The other set of data to be prepared consisted in the eyetracking recordings. 
There were a total of 27 recordings, three for each of the nine participants, who 
worked in the three different conditions (PDF, CAI, simASR). 

The choice of areas of interest (AOIs) was motivated by my hypotheses con- 
cerning attention allocation under the three conditions (see §5.2). As I expected 
participants to be least visually (and cognitively) engaged in the simASR prompts 
and most focused on the glossary in the PDF condition, two large rectangle- 
shaped AOIs were placed on the main windows visualised by the participants: 
the speaker video and the tool window, to measure the time spent looking at the 
two areas of the screen. Additional AOIs were placed on the stimulus terms. For 
all AOIs, I used the hand-drawn method (see Hessels et al. 2016: 1695). 

At this stage of analysis, I chose a large AOI for the speaker video, although it 
would be interesting to conduct more fine-grained inquiries exploring how visual 
attention is shared, for instance, between the speaker’s lip movements (Gieshoff 
2018, Seubert 2019) and gestures (Seeber 2012) and the glossary, i.e. between dif- 
ferent sources of visual input. The stimulus term AOIs extended over the termi- 
nological pair. This was done in first instance for a practical reason: drawing 
separate AOIs on the source term and on the target term would have doubled 
the number of AOIs per stimulus. With nine participants each potentially pro- 
cessing a total of 108 terms (36 per speech), this would have resulted in a total of 
1944 AOIs, of which 1296 would have had to be hand-drawn anew due to each 
participant’s idiosyncratic search behaviour. Moreover, for moving terms (i.e. in 
the PDF and CAI condition), the AOIs would have been dynamic, requiring man- 
ual adjustment for intervening frames. Having double as many AOIs would also 
have doubled the amount of data to be analysed. To keep data analysis feasible, 
I opted for a larger AOI comprising both the source and the target term. 


8www.exmaralda.org (Accessed 2021-07-13) 
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SMI BeGaze requires AOIs to be drawn post-hoc in the AOI Editor. This was 
necessary also because each participant worked with a different combination 
of speech and tool and because the term AOIs were determined by the partici- 
pants’ search behaviour. Because I had to use the screen recording component in 
Experiment Center and each participant conducted different queries in the glos- 
sary, data could not be collected for all participants on the same stimuli. To over- 
come this limitation, the AOIs for the elements shared by all participants (speaker 
video and tools) were created as global AOIs. The AOIs placed on the stimulus 
terms had to be created as local AOIs De, not shared across participants), but 
each term received a code to facilitate the comparison across participants. The 
recording started slightly before the moment in which the students started the 
video of the original speech and the first 30 seconds of the recording contained 
the instructions for the participants. Therefore, the areas of interest placed on the 
speaker video and on the tool were activated (made visible) as soon as the speaker 
appeared on screen by adding a key frame. The same operation was repeated at 
the end of the speech, when the video ended and a second key frame was added 
when the AOIs were deactivated. In this way, the data was only analysed for the 
time window in which the AOIs were visible on the screen. 

The same principle was followed while placing the AOIs on the terms pre- 
sented automatically on the screen in the simASR condition: the AOI was ac- 
tivated as soon as the term appeared on screen and deactivated when it disap- 
peared. It was not possible to standardise this step completely across all partici- 
pants as the speech/tool combination was randomised, but I was nonetheless able 
to apply the AOI definitions for each video and tool for subsequent participants 
and merely had to adjust the timing. 

The most challenging step consisted in drawing the AOIs on the stimulus 
terms looked up by the participants during the PDF and CAI trials. The two 
conditions presented similar issues, although the CAI condition was particularly 
complex. In principle, the same procedure was followed as for the simASR con- 
dition: the AOIs were placed on the terms searched and found in the glossary, 
activated as soon as they appeared and deactivated when they were no longer 
visible on screen. 

Due to the nature of the PDF glossary, which showed a large amount of terms 
on screen at the same time, when two or more terms were alphabetically close to 
each other, several terms were already visible on screen while the first query was 
being performed. I had initially planned to activate the AOIs for all terms as soon 
as they were present on screen and to deactivate them once they were no longer 
visible. However, this would have resulted in AOIs visible on the screen for a very 
long time. As they would not represent the current stimulus, they would confuse 
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the analysis. This would have also been problematic from a practical standpoint. 
Since the AOIs on the terms had to be placed manually for each individual term 
and participant, and the screen view could change multiple times due to inter- 
mediate searches before the stimulus term was mentioned by the speaker, the 
procedure could have been highly prone to human error, as each video frame 
would have had to be checked for the presence of stimuli not yet mentioned by 
the speaker. 

The issue was even more evident in the CAI tool condition. Due to the pro- 
gressive search, in InterpretBank the screen view can change numerous times 
before the user has completed the query. Therefore, it would have been neces- 
sary to verify which terms were present on the screen at each intermediate view 
and to check whether they were yet to appear in the speech, requiring an incom- 
mensurate amount of time. These factors would have made the whole procedure 
unfeasible and difficult to reproduce in future studies. 

For this reason, for the PDF and CAI conditions, I decide to activate one AOI at 
a time, according to the stimulus term currently eliciting a response by the par- 
ticipant. Despite this necessary simplification, it was nonetheless indispensable 
to adjust the position of the AOI for each key frame in which the term changed 
position on the screen, and to ensure that the correct term was being tracked dur- 
ing the whole typing burst until the query was completed and the term reached 
its final position on the screen. The use of dynamic AOIs in SMI BeGaze makes it 
possible to track moving objects on the screen, but nonetheless requires manual 
adjustments for objects not moving smoothly, which was the case in the present 
study. It should be noted that the AOIs thus placed on the recording only reflect 
the cases in which the term searched was found by the tool. 

In the following chapter, I illustrate the results and discuss them in relation to 
my hypotheses. 
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The present chapter presents and discusses the results of the main experiment 
conducted following the methodology illustrated in Chapter 5. The results of the 
pilot study were already presented in §5.4.6. The data analysis is illustrated in 
§6.1. In §6.2, the results are interpreted and discussed against the hypotheses 
formulated in §5.2. §6.3 addresses the limitations of the study. 


6.1 Results 


The present section illustrates the results of the analysis of the data collected dur- 
ing the main experiment. The results are presented for each dimension analysed 
in the main study and explored through the measures introduced in §5.5.5. For 
an overview of the measures explored in the experiment, the reader may refer to 
Table 5.1 in §5.3. 


6.1.1 Performance measures: Analysis 


The first type of data analysed comprises the two product-related performance 
measures selected for the experiment (see §5.5.5.1): terminological accuracy and 
errors and omissions. 


6.1.1.1 Terminological accuracy 


The first metric analysed was the degree of terminological accuracy achieved 
for the PDF, the CAI, and the simASR condition. A total of 108 terms (36 for 
each speech) were evaluated by the author and by an experienced conference 
interpreter trainer working in the language pair English-German. The evaluation 
was conducted for all nine participants, for a total of 972 evaluations. 

Before conducting the evaluation on the whole data set, I verified the adequacy 
of the grading scale by calculating Cohen’s x value on a sample of 22 terms (20% 
of all stimuli, which is a recommended amount in literature. See Mellinger & Han- 
son 2017: 326). Cohen’s x provides an indication of the level of agreement of two 
raters on the categories used for the evaluation. The maximum value achievable 
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is 1, which indicates perfect agreement, while values below 0.6 are often consid- 
ered problematic. This measure is more reliable and indicative of agreement than 
a mere calculation of the percentage of identical evaluations by two raters. The 
inter-annotator agreement calculated on the sample was substantial at 0.70 (see 
Landis & Koch 1977). This confirmed the adequacy of the definitions chosen to 
describe the three categories in the grading scale. The evaluation was then com- 
pleted for the remaining stimuli and the percentage of terms for each category 
(0, 1, 2) was calculated for each subject. The percentages thus calculated were 
averaged between the two raters. The main discrepancies in the coding by the 
two raters was due to mispronunciations of the target terms, for which the first 
rater was more benevolent and assigned a value of 2 if the terms used were the 
ones presented in the glossary, while the second rater was stricter and usually 
assigned a code of 1 or 0. On the whole sample, the average intercoder agreement 
for the accuracy evaluation was nonetheless substantial (k = 0.77). 


6.1.1.1.1 Accuracy of terms searched 


In this category, I considered the terminological accuracy achieved when termi- 
nology equivalents were suggested on screen, either automatically (simASR) or 
after a glossary query (PDF and CAI). This analysis should provide a first insight 
into how much the interaction with the tool interferes with the interpreting pro- 
cess and into how often a glossary query is successful and corresponds with an 
accurate rendition. If accuracy scores are high, this may provide a first indication 
that the integration of digital support into the SI process is feasible. This hypothe- 
sis requires, however, also the examination of errors and omissions co-occurring 
with searches in the glossary (see §6.1.1.2). In order to determine the effect of 
the tool on the degree of terminological accuracy achieved, the next category of 
terms (searched/found) will also be analysed. 

For each participant and each tool, the bar charts below (Figures 6.1-6.3) illus- 
trate the distribution of the three levels of terminological accuracy (0, 1, 2) for 
the terms searched in the glossary. 

As expected, the best performance was achieved with simASR support: on av- 
erage, 96.3% of terms received a score of 2, 2.62% a score of 1 and only 1.08% a 
score of 0. The aggregate mean value for the 2 and 1 scores was 98.92%, which in- 
dicates on average a very high degree of accuracy in the term renditions. This is 
to be expected, as for the simASR condition all stimulus terms were also “found” 
by the simulated tool. After a glossary query, the CAI tool led to a slightly worse 
performance (86.26% of terms obtained a score of 2 on average), followed by the 
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Figure 6.1: Accuracy scores for terms searched in the PDF condition 
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Figure 6.2: Accuracy scores for terms searched in the CAI condition 
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Figure 6.3: Accuracy scores for terms searched in the simASR condition 


80 H 
60 H 
40 F 
20 H 
m Se 
P1 P2 P3 P4 P5 P6 P7 P8 P9 


175 


6 Results and discussion 


PDF tool (78.00% rated as close renditions, and a notable 16.36% were either un- 
translated or mistranslated). Overall, the terminological accuracy achieved with 
digital support was quite high, also in the PDF condition. 

With reference to within-subject differences, a first inspection of the data 
showed a more nuanced picture, with cases in which greater accuracy (i.e. a 
higher percentage of 2 scores for terms) was achieved in the PDF condition than 
in the CAI condition, and fewer omissions or unacceptable translations were 
recorded for the PDF glossary than for the CAI tool. 

I proceeded to verify whether the differences observed on the raw data be- 
tween the scores achieved with the PDF glossary, the CAI tool, and the ASR-CAI 
mock-up were significant. 

Since each participant was tested multiple times on the three conditions, I 
conducted a Friedman test. Choosing a non-parametric test seems appropriate, 
as the sample tested was small and the normality of distribution could not be 
assumed for all conditions. Non-parametric tests were chosen for the analysis 
also for the other metrics analysed in the study. 

A Friedman test was conducted on the rank-transformed data for each of the 
categories of the grading scale. Since each participant worked in three conditions, 
ranks ranged between 1 (lowest value) and 3 (highest value), with the appropriate 
half scores in the case of ties. 

For the terms searched, the difference between tools was not significant for 
the category “acceptable renditions” (score = 1): y?(2) = 3.182,p = 0.149. A 
significant effect of tool was found for the category “close renditions” (score = 2), 
x7(2) = 14.89, p = 0.001, and for the category “zero or unacceptable renditions” 
(score = 0), y2(2) = 16.22, p < 0.001. 

Post-hoc Wilcoxon signed-ranks tests with a Bonferroni correction were con- 
ducted for the significant categories, to identify which differences had led to the 
significant result. More close renditions were observed for the simASR condition 
(Mdn = 95.83%) than for the CAI condition (Mdn = 86.07%) and for the PDF con- 
dition (Mdn = 73.91%). This difference was statistically significant between the 
simASR tool and the PDF glossary (p = 0.005) and between the CAI tool and 
the simASR tool (p = 0.005). No statistically significant difference was observed 
between the PDF and the CAI condition (p = 0.096). 

More 0 scores were assigned to terms searched in the PDF condition (Mdn 
= 17.19%) than in the CAI condition (Mdn = 7.14%) and in the simASR condition 
(Mdn = 1.39%). The Wilcoxon signed-ranks tests showed a statistically significant 
difference between the simASR and the PDF condition (p = 0.004) and between 
the simASR and the CAI condition (p = 0.004). A statistically significant differ- 
ence was also observed between the PDF and the CAI condition (p = 0.02). 
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6.1.1.1.2 Accuracy of terms searched/found 


The observations made for the terms looked up were confirmed by the analysis of 
the accuracy scores for the terms searched/found in the glossary. In this case, the 
differences between the tools were smaller and the results overall encouraging, 
as the average percentage of terms rated as close renditions ranged from 91.35% 
in the case of the PDF glossary to 96.30% for the ASR-CAI mock-up. 

As for within-subject differences, the trend observed for the terms queried also 
emerged at a first inspection of the data for the terms queried and found. Note 
that for the simASR condition, all terms queried were also “found” (the ASR-CAI 
mock-up did not contain recognition errors). However, the terms queried in the 
PDF glossary and with the CAI tool may not be found. Thus, a query may not lead 
to an accurately translated term. In order to explore this further, I repeated the 
Friedman test also for the terms searched/found. The test yielded similar results 
to those obtained for the terms searched. Significant differences between tools 
were found for the categories “close rendition” (y?(2) = 7.52, p = 0.023) and 
“zero/unacceptable rendition” (y?(2) = 14.89, p = 0.001). 

Wilcoxon signed-ranks tests with a Bonferroni correction for repeated mea- 
sures were conducted also for the terms searched/found in the glossary. After a 
Bonferroni correction (3 comparisons), statistically significant differences were 
found both for the category of close renditions and for the category of zero/ 
unacceptable renditions. In the “close renditions” category, a statistically sig- 
nificant difference was found only between the simASR and the PDF condition 
(p = 0.026). For the “zero/unacceptable renditions”, a statistically significant dif- 
ference was found between the CAI and the PDF condition (p = 0.005) and the 
simASR and the PDF condition (p = 0.005). 


6.1.1.2 Errors and omissions 


The participants’ interpretations were further analysed to explore how the inter- 
action with the tools interfered with the subjects’ interpreting performance on 
a global level. In this analysis I considered two types of issues: severe errors and 
complete omissions. 

The following sections report the results of a series of tests conducted on the 
data. I first considered all sentences (without distinguishing between target and 
continuation sentences) and analysed the number of severe errors and complete 
omissions occurring after a query. I then explored where the majority of errors 
and omissions occurred, whether in the target sentence or in the continuation 
sentence. Finally, I analysed how the tool used influenced the prevalence of errors 
and omissions after a glossary query. 
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6.1.1.2.1 Evaluation framework 


As for the analysis of the terminological accuracy, the assessment framework 
for errors and omissions was validated before proceeding with the evaluation. 
The level of intercoder agreement was calculated on a sample of sentences. The 
evaluation task included two subtasks: the identification of target and continua- 
tion sentences that contained a severe error, and the identification of sentences 
omitted in their entirety. The evaluation was conducted by the same raters as 
in §6.1.1.1. The sentences to be evaluated were presented in an Excel table. The 
original sentence and the rendition for each participant were juxtaposed, with an 
additional column for comments. For the scope of the present study, the partici- 
pants’ renditions were presented only in written format (but see e.g. Montecchio 
2021 for an evaluation including effects on fluency). 

The average Cohen’s x value was calculated for the first sample and was found 
to show moderate agreement (k = 0.50). The inspection of the ratings assigned 
by the second evaluator showed that some sentences were marked as erroneous 
renditions, even though the only mistake consisted in the term used. At first, I 
had aimed to separate the evaluation of errors in the term renditions from the 
evaluation of the rest of the sentences. However, I realised that it would have 
been impossible to judge a sentence as “not erroneous” when the choice of term 
determined a complete upturning of the sentence meaning. Therefore, the eval- 
uation task was defined as follows: 


“Please highlight in yellow the sentences that have been interpreted incor- 
rectly (= the sentence does not make sense OR its meaning is entirely or 
largely different when compared to the original)”. 


This led to a higher number of sentences coded as erroneous, but also to sub- 
stantial agreement between the raters after the evaluation was repeated on the 
sample and on the rest of the data set (k = 0.66). 

The reliability of the yes/no scale for omissions was very high (mean x in the 
sample = 0.99), as was to be expected. The omitted sentences had been left blank 
in the evaluation table — the task merely consisted in confirming that the content 
of the sentences had been omitted, and was formulated as follows: “Please high- 
light in grey the sentences that were omitted completely (this might seem quite 
straightforward if the field is left blank (“/”), but there might be cases in which 
you feel that the “T” sentence already provides the information contained in the 
“C” sentence)”. 

On the whole data set, the agreement between the two raters was almost per- 
fect, apart from one case in which the second rater did not code the continuation 
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sentence as omitted because the sentence of the ST consisted in a reformulation 
of the preceding target sentence. 


6.1.1.2.2 Global analysis 


To start, I calculated the percentage of severe errors and complete omissions 
coinciding with a stimulus query. The values were calculated for each rater and 
then averaged. For this first global analysis, I did not consider the effect of the 
tool on the participants’ performance. Rather, the objective was to explore how 
much the interaction with the tool resulted in evident issues in the participants’ 
renditions. 

In the whole sample, on average, around one sixth of all sentences including 
a term query led to severe errors (Mdn = 16.91%). Slightly more errors were com- 
mitted in continuation sentences (Mdn = 16.67%) than in target sentences (Mdn 
= 13.50%), as shown by Figure 6.4. 
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Figure 6.4: Boxplot of the percentage of errors in target and contin- 
uation sentences after a query. On average, more severe errors were 
committed in continuation sentences. 


As for the number of omissions, a glossary query resulted in a complete omis- 
sion of either the target or the continuation sentence (or both) in a limited num- 
ber of cases (Mdn = 2.66%). More continuation sentences were omitted than tar- 
get sentences (Mdn = 5.32 % vs. 1.05%, see Figure 6.5). 
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Figure 6.5: Boxplot of the percentage of omissions in target and con- 
tinuation sentences after a query. On average, more continuation sen- 
tences were omitted completely. 


Despite the apparent differences observed when considering the sample aver- 
age, the bar plot of the data (Figure 6.6) showing each participant’ s performance 
did not suggest a common trend as to whether more errors were committed in 
target or continuation sentences. To confirm the lack of difference, I conducted 
a Mann-Whitney U test. As expected, the difference was not statistically signifi- 
cant (U = 34.5,z = —0.53, p = 0.59). 

The bar plot did however show that all participants omitted more continua- 
tion sentences than target sentences. I therefore proceeded to verify whether the 
difference was significant. A Mann-Whitney U test confirmed that the difference 
was statistically significant (U = 2.00, z = —3.41, p = 0.001). 


6.1.1.2.3 Effect of tool on errors and omissions: Terms searched 


To verify how the individual tools affected the occurrence of severe errors and of 
complete omissions, I first analysed all cases in which a term query had been per- 
formed. As remarked for the analysis of the terminological accuracy (see §6.1.1.1), 
for the simASR condition, all terms searched were also “found”. 

As shown by Figure 6.7, fewer severe errors were committed under the simASR 
condition (Mdn = 11.11%). The worst performance was obtained with the PDF tool 
(Mdn = 19.85%), while in the CAI condition a glossary query yielded more severe 
errors than in the simASR condition, but less than in the PDF condition (Mdn = 
15.28%). 
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Figure 6.7: Mean percentage of errors for terms searched (Terms 
searched, mean value by tool) 
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Figure 6.8: Mean percentage of omissions for terms searched (Terms 
searched, mean value by tool) 


With reference to the number of sentences omitted completely due to the inter- 
action with the tool (see Figure 6.8), the simASR yielded the best results (Mdn = 
0.00% omitted sentences). Queries with the PDF glossary resulted in 4.55% (Mdn) 
omitted sentences, while the CAI tool led to better results (Mdn = 2.00%). 

The bar plots in Figures 6.9 and 6.10 show the differences for each participant 
both for severe errors and completely omitted sentences. 

To test whether the observed differences were significant, I conducted non- 
parametric Friedman’s tests for the errors and omissions data. A non-parametric 
test was used since the omissions data were not normally distributed for the 
simASR condition and due to the limited sample size. 

A significant difference was found for the effect of tools on the percentage of 
errors in the sentences for which a glossary query had been conducted (y7(2) = 
8.00, p = 0.018). The post-hoc Wilcoxon signed-ranks tests with a Bonferroni 
correction showed a statistically significant difference only between the simASR 
and the PDF condition (p = 0.014). 

A statistically significant difference between tools was also found for the per- 
centage of omitted sentences after a glossary query (y7(2) = 8.97, p = 0.011). 
The post-hoc Wilcoxon signed-ranks tests with a Bonferroni correction showed 
a significant difference between the simASR and the PDF condition (p = 0.010). 
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Figure 6.9: Mean percentage of errors for terms searched (Terms 
searched, mean value by tool per participant) 
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Figure 6.10: Mean percentage of omissions for terms searched (Terms 
searched, mean value by tool per participant) 
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6.1.1.2.4 Effect of tool on errors and omissions: Terms searched/found 


To further the analysis, I explored whether there were differences between the 
tools in the percentage of severe errors and complete omissions after successful 
queries (terms searched/found). 
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Figure 6.11: Mean percentage of errors for terms searched/found (Terms 
searched, mean value by tool) 


For terms searched/found, the simASR results are the same as the ones re- 
ported in §6.1.1.2.3. As shown by Figure 6.11, slightly more severe errors were 
committed under the CAI condition (Mdn = 13.97%) than under the PDF condi- 
tion (Mdn = 13.39%). 

As for the number of sentences omitted completely despite a successful term 
query (Figure 6.12), the CAI tool yielded better results (Mdn = 1.92% omitted 
sentences) as compared to the PDF condition (3.70%). 

The bar plots in Figures 6.13 and 6.14 show the differences for each participant 
both for severe errors and completely omitted sentences when the terms were 
searched/found in the glossaries. 

As for the previous analyses on the data for the terms searched/found, I con- 
ducted two Friedman tests (for the errors and the omissions) to test for signifi- 
cance. 
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Figure 6.13: Mean percentage of errors for terms searched/found (Mean 
value by tool per participant) 
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Figure 6.14: Mean percentage of omissions for terms searched/found 
(Mean value by tool per participant) 


A significant difference was found for the effect of tools on the percentage of 
errors in the sentences for which a glossary query had been conducted (y7(2) = 
6.88, p = 0.032). The post-hoc Wilcoxon signed-ranks tests with a Bonferroni 
correction showed a significant difference between the simASR and the PDF con- 
dition (p = 0.029). 

A statistically significant difference between tools was also found for the per- 
centage of omitted sentences after a glossary query (y7(2) = 8.47, p = 0.014). 
The post-hoc Wilcoxon signed-ranks tests with a Bonferroni correction showed 
a significant difference between the simASR and the PDF condition (p = 0.014). 


6.1.2 Behavioural measures: Analysis 


In addition to the two performance measures discussed in the previous sections, 
six behavioural measures were analysed. In this section, I report and discuss the 
results of the tests conducted on the glossary queries, on the two time-lag mea- 
sures of EVS and ICPD, and on three gaze-related measures: time to first fixation, 
average fixation duration, and total fixation time. 


6.1.2.1 Glossary queries 


In order to gain a picture of the test subjects’ interactions with the tools during 
SI, I collected data pertaining to the queries performed in the PDF glossary and 
in InterpretBank. For the CAI-ASR mock-up, no analysis was conducted, as in 
this condition no action was required from the participants. 
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In addition, the analysis of the glossary queries was used to test how the 
two criteria followed in the speech design, i.e. stimulus position in the sentence 
and morphological complexity (see §5.5.3), affected the participants’ search be- 
haviour. In this case, no distinction was made between the tools, as my goal was 
to verify whether my assumptions about potential effects of position or morpho- 
logical complexity (see §5.5.5.2) would be supported by the analysis. 

Based on a methodology already adopted in previous studies (Prandi 2015a,b, 
2017, 2018), I therefore considered the following categories of terms: 


e Terms searched by tool; 

e Terms searched/found by tool; 

e Terms searched by position (sentence-medial and sentence-final); 

e Terms searched/found by position (sentence-medial and sentence-final); 


e Terms searched by morphological complexity (unigrams, bigrams, tri- 
grams); 


e Terms searched/found by morphological complexity (unigrams, bigrams, 
trigrams). 


6.1.2.1.1 Terms searched 


This category represents the percentage of terms searched with each tool. Each 
speech contained 36 terms. For the CAI-ASR integration, the percentage was al- 
ways 100%, since the terms were all automatically shown on the screen. For this 
category, it was therefore interesting to verify whether there was a difference 
in the percentage of terms looked up with the PDF glossary and with Interpret- 
Bank, since for both conditions participants were required to choose whether 
they wanted to conduct a glossary query or not. The simASR condition was there- 
fore not considered in this analysis. 

When considering the whole sample, slightly more terms were searched when 
working with the PDF glossary (Mdn = 88.89%) than with InterpretBank (Mdn = 
83.33%), precisely in four cases out of nine. One participant looked up the same 
number of terms with both tools (83.33%). In another case (P7), all 36 terms were 
searched also when working with the CAI tool (see Figure 6.15). 

A Wilcoxon signed-ranks test was conducted to test for significance. As ex- 
pected, no statistically significant difference was found in the percentage of terms 
searched with the PDF and with the CAI tool (T = 20.5, p = 0.67). 
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Figure 6.15: Percentage of terms searched in the PDF, CAI and simASR 
condition for each participant. The value is always 100% for the simASR 
condition. 


6.1.2.1.2 Terms searched/found 


One of the main indicators of how useful the tools prove as terminology support 
in the booth is the percentage of terms searched that were actually found by 
the tool. For this analysis, I did not consider whether the participant found the 
term in the glossary, but rather whether the term was visualised on the screen 
after having been looked up. It is possible that a term found by the tool may 
nonetheless be left untranslated or mistranslated if the participant was unable to 
localise it on the monitor. 


Also in this case, the percentage is of course 100% for the ASR-CAI mock-up 
for all participants, so I only considered the PDF and the CAI tool in the analysis. 


After a visual inspection of the data (see Figure 6.16), when comparing the 
percentage of terms searched/found by each tool, the CAI tool seemed to perform 
better than the PDF glossary for each participant. 


I therefore decided to conduct further tests to verify whether the observed 
difference was significant. I conducted a Wilcoxon signed-ranks test to verify 
whether the observed difference was statistically significant. A non-parametric 
test was selected due to the small sample size. The results show a significant 
difference (T = 45.00, p = 0.008) between the CAI (Mdn = 96.88% successful 
queries) and the PDF condition (Mdn = 79.41% successful queries). 
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Figure 6.16: Percentage of terms searched/found in the PDF, CAI and 
simASR condition for each participant. The value is always 100% for 
the simASR condition. 


6.1.2.1.3 Terms searched by position 


In the speeches prepared for the experiment, the stimuli were distributed equally 
between terms in the middle of the sentence and terms at the end of the sentence. 

At a first visual inspection of the data per participant, I did not identify a clear 
trend supporting either of the hypotheses formulated in §5.2, as in some cases 
the terms at the end of the sentence were looked up more often, while in others 
the opposite was true. 

On average, however, the participants looked up more sentence-final terms 
(Mdn = 52.24%) than sentence-medial terms (Mdn = 47.76%), as shown by Fig- 
ure 6.17. 

A Mann-Whitney U test showed a statistically significant difference between 
the two conditions (U = 5.00,z = —3.14, p = 0.002). 


6.1.2.1.4 Terms searched/found by position 


In order to further explore whether the position of the terms may have affected 
the success rate of terminology look-up, I calculated the percentage of terms 
searched/found in each of the two positions (sentence-medial and sentence-final) 
for each participant. No clear trend could be identified between the PDF and the 
CAI tool after a visual inspection of the data. 

For the participants, it was overall easier to find terms when they were placed 
at the end of the sentence (Mdn = 53.42%, sentence-medial terms: Mdn = 46.58%), 
as shown by Figure 6.18. 
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Figure 6.17: Percentage of terms searched according to their position in 
the sentence. More sentence-final terms were looked up than sentence- 
medial terms. 
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Figure 6.18: Percentage of terms searched/found according to their po- 
sition in the sentence. More sentence-final terms looked up were found 
than sentence-medial terms. 


6.1 Results 


A Mann-Whitney U test showed a statistically significant difference between 
the sentence-medial and the sentence-final terms (U = 7.50,z = —2.915,p = 
0.004). 


6.1.2.1.5 Terms searched by morphological complexity 


I then considered whether the morphological complexity of the terms used as 
stimuli (see §5.5.3) may have had an impact on the participants’ search behaviour. 

The first category of terms analysed were the terms searched. The participants 
looked up more unigrams (Mdn = 34.33%) than bigrams and trigrams. More tri- 
grams (Mdn = 33.33%) were looked up than bigrams (Mdn = 32.84%). However, 
the differences were small, as shown by the plotted data (Figure 6.19). 
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Figure 6.19: Percentage of terms searched according to their morpho- 


logical complexity. Approximately the same percentage of unigrams, 
bigrams and trigrams were looked up. 


A Kruskall-Wallis test revealed that the difference was not statistically signif- 
icant (H(2) = 2.41, p = 0.30). In other words, the morphological complexity of 
the terms did not affect the number of terms looked up. 


6.1.2.1.6 Terms searched/found by morphological complexity 


In order to further explore my hypotheses on how term structure may affect the 
search behaviour and the success rate of the queries performed, I consider the 
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percentage of uni-, bi- and trigrams searched/found with the PDF and the CAI 
tool, while I excluded the simASR condition for which the distribution was equal 
between the three categories. 

In the sample, trigrams were the category of terms looked up that were found 
more often (Mdn = 36.21%), followed by bigrams (Mdn = 31.91%) and unigrams 
(Mdn = 31.03%), as shown by the boxplot in Figure 6.20. 
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Figure 6.20: Percentage of terms searched/found according to their 
morphological complexity. Significantly more trigrams were found 
than unigrams. 


I tested whether the observed difference was statistically significant using a 
Kruskal-Wallis non-parametric test as I had done for the terms searched. The 
difference was statistically significant (H(2) = 11.85, p = 0.003). Post-hoc Mann- 
Whitney tests with a Bonferroni correction revealed a statistically significant 
difference only between the number of unigrams and trigrams found in the glos- 
sary (p = 0.002). It appears that it was easier to find trigrams than it was to find 
unigrams. 


6.1.2.1.7 Additional observations 


A series of additional phenomena could be identified while reviewing the Gaze 
Replays for data preparation. Given the small sample size, it is possible that these 
phenomena are isolated occurrences, but I report them nonetheless as they may 
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be useful in formulating additional hypotheses on SI with digital terminology 
support to be tested in future studies. 

In four cases out of nine, a handful of terms (nine in total) were shown on the 
screen when the PDF and/or the CAI tool was used, even though they had not 
been looked up by the participants. In most cases, they were left untranslated or 
mistranslated, probably because they had not been seen. In 3 cases, the glossary 
equivalent was used, which would indicate that they had been seen by the par- 
ticipants. Even though this was a very rare occurrence during the experiment, 
it is interesting to notice that this could represent an additional advantage of 
using digital tools for terminology look-up. A dedicated experiment would be 
necessary to explore this aspect further. 

When searching for terms, several participants could not find the term they 
were looking for as they did not know its spelling. This was shown by the repe- 
tition of the queries with different spellings of the same term. In some cases, the 
mistakes were quite naive and with all probability due to the participants having 
misheard the term. An experienced conference interpreter would probably have 
recognised that the term pronounced by the speaker was “fission”, and not “fish- 
ing”, especially in the context of a speech about nuclear energy. For other terms, 
such as “boule”, which may have a complex spelling for non-native speakers of 
English, the difficulty is more understandable. This phenomenon further stresses 
the importance of preparation for effective terminology search during interpret- 
ing, as well as the role of CAI tools as digital aids and not as a replacement for 
preparation strategies. 

Additionally, I observed several instances of terms queried which I had not 
selected as stimuli, such as “wheat”, “power plant” and “coal”. Nonetheless, they 
apparently represented additional difficulties for some participants. This might 
explain errors or omissions and in general the breakdown of the interpreting 
process even in sentences where no stimulus query had been performed. 


6.1.2.2 Ear-voice span 


For the PDF and CAI conditions, I only considered the terms which had been 
looked up and translated. The cases in which a search resulted in an omission 
of the term were not considered, as no relative time stamp was available. For 
the simASR condition, all terms were taken into consideration, as there were no 
cases of zero rendition for any participant in this condition. 

As pointed out by Timarova et al. (2011), the EVS can vary considerably during 
an interpreting session and the average value is susceptible to minimum and max- 
imum values. In my sample, I observed cases of very long EVS when compared 
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to other values registered for the same participant. Therefore, for this analysis I 
report not only the average values, but also the median values, as suggested in 
Timarova et al. (2011). 

The mean and median EVS varied considerably between subjects, which was 
to be expected as it can reflect different cognitive make-up, interpreting styles, 
strategies and reaction times. Nonetheless, all participants showed the same pat- 
tern, both for the mean and the median values: the EVS was consistently shorter 
when the simASR support was provided, followed by the CAI tool and the PDF 
(see Table 6.1). The difference appeared even more evident at the analysis of me- 
dian instead of mean values. 

To confirm whether the differences observed at a first inspection of the data 
were Statistically significant, I proceeded with a series of tests. Data were not nor- 
mally distributed as one participant had longer EVS than all other participants. 
Therefore, I opted for a non-parametric Friedman test on the rank-transformed 
data for the terms searched and searched/found in the PDF, CAI and simASR 
condition. Since the ranking was the same both for mean and median values and 
for the terms searched and searched/found, as the same pattern was observed for 
all participants, I conducted only one test. 

The differences were statistically significant (y2(2) = 18.00, p < 0.001). Pair- 
wise comparisons were conducted post-hoc as Wilcoxon signed-rank tests with 
a Bonferroni correction. They confirmed that the difference in EVS length be- 
tween each tool and the other two was statistically significant (p = 0.009 for all 
comparisons). 

Considering the median values (see Figures 6.21, 6.22), which in this case seems 
more logical due to the higher values for P2 which bias the mean upwards, the 
average sample value seems to indicate that participants could gain 1.7s if they 
were working with the CAI tool as compared to a PDF glossary, and 1.2s when 
they used the ASR-CAI mock-up as compared to a standard CAI tool. 


6.1.2.3 Inter-cluster pause duration 


In calculating the mean and median ICPD (see Figure 6.23), I only considered the 
cases in which a search had been performed in the tool, while I omitted the cases 
in which the continuation sentence had been completely left out, as this would 
have shown a very long ICPD actually due to an omission. 

Since the same group was tested multiple times on the three conditions, I ran 
a Friedman test to verify whether the differences in the ICPD were statistically 
significant. The Friedman test confirmed that the difference was statistically sig- 
nificant (y?(2) = 14.00, p = 0.001). 
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Table 6.1: Mean and median EVS values (ms) for each condition, both 
for terms searched and for terms searched/found. The values are the 
same as for the simASR condition, as all terms were displayed on the 
screen. 


Terms searched 
Ptcpt PDF CAI simASR 
Mean Median Mean Median Mean Median 


5277 4339 3789 3800 2153 2045 
7919 7210 6845 6560 3794 3089 
5563 5068 4264 4000 2378 2445 
5574 5290 3214 3003 1681 1567 
5432 5495 5075 4168 2516 2065 
5085 4690 3832 3300 1991 1875 
4835 4200 3403 2719 2810 2505 
5877 5070 2742 2605 1810 1490 
4447 4210 3224 2860 1833 1650 


VD DJ Ch On WS GO Pä rä 


Terms searched/found 
Ptcpt PDF CAI simASR 
Mean Median Mean Median Mean Median 


5336 4351 3662 3782 2153 2045 
7390 6950 6650 6350 3794 3089 
5906 5114 4223 3886 2378 2445 
5532 5270 3108 2982 1681 1567 
5304 5208 4868 4166 2516 2065 
5237 4860 3705 3250 1991 1875 
4835 4200 3403 2719 2810 2505 
5876 4785 2742 2605 1810 1490 
4483 4210 3224 2860 1833 1650 


VD CJ DUT PWD rä 
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Figure 6.21: Median EVS for terms searched 
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Figure 6.22: Median EVS for terms searched/found 
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PDF CAI simASR 
Tool 


Figure 6.23: Boxplot of median ICPD (s) for each condition after a glos- 
sary query. A longer ICPD suggests faster processing of the preceding 
sentence cluster. 


As I did for EVS, I also considered the median values of the ICPD. A Friedman 
test was conducted also on the median values and yielded similar results (y2(2) = 
11.56, p = 0.003). 

By inspecting the data, I noticed that there were cases in which the average 
pause duration for the CAI tool was shorter than for the PDF, which I found 
quite surprising. With respect to the mean values, in one case the pause length 
was longer for the CAI tool than for the ASR mock-up (P4). I therefore also con- 
ducted post-hoc pairwise comparisons between the three conditions, both for 
the mean and the median values. The Wilcoxon signed-ranks tests with a Bon- 
ferroni correction for the mean values confirmed that the simASR ICPD was 
significantly longer (Mdn = 4.52s) when compared to the PDF (Mdn = 3.13s) con- 
dition (p = 0.001) or to the CAI (Mdn = 3.89s) condition (p = 0.014), but the same 
was not true for the other two conditions (p = 1.00). 

If I consider the median values, a slightly different picture emerges. The dif- 
ferences in median ICPD were statistically significant only for the simASR tool 
(Mdn = 4.60s) compared to the PDF (Mdn = 3.15s) condition (p = 0.003). There 
was no statistically significant difference between the PDF and the CAI condition 
(p = 1.00) and between the CAI and simASR condition (p = 0.055). The median 
ICPD value for the CAI condition was 3.75s. 
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The same procedure was also followed for the pause durations between sen- 
tence clusters when terms had been found in the glossary', considering both 
the mean and the median values. Non-parametric tests were used also in this 
case due to the small sample size. A Friedman test returned significant differ- 
ences for the mean values (ZO) = 14.89, p = 0.001) and for the median values 
(y2(2) = 11.56, p = 0.003). 

Post-hoc pairwise comparisons with Wilcoxon signed-ranks test with a Bon- 
ferroni correction yielded similar results to what had been observed for the 
searched terms. With concern to the mean values, the ICPD for the simASR condi- 
tion (Mdn = 4.52s) were significantly longer (p < 0.001) than in the PDF condition 
(Mdn = 3.21s) and in the CAI condition (p = 0.029; Mdn CAI = 3.91s). 

As for the median values (Figure 6.24), the simASR ICPD (Mdn = 4.60) was also 
significantly longer only as compared to the PDF condition (p = 0.003; Mdn PDF 
= 3.33s). The other two contrasts did not show statistically significant differences. 
The median ICPD value for the CAI condition was 3.72s. 
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Figure 6.24: Boxplot of median ICPD (s) for each condition after a suc- 
cessful glossary query. A longer ICPD suggests faster processing of the 
preceding sentence cluster. 


‘As in the previous cases, the values for the simASR condition are the same. 
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6.1.2.4 Time to first fixation 


To explore how fast the participants could identify the terms on the screen, I 
calculated the mean time to first fixation for the term AOIs for each participant 
under each condition. As for the previous metrics, I conducted a non-parametric 
Friedman test to establish whether the differences between the three conditions 
were statistically significant. The test showed a statistically significant difference 
(y?(2) = 13.56, p = 0.001). Post-hoc Wilcoxon signed-rank tests with a Bonferroni 
correction showed statistically significant differences between the simASR and 
the PDF condition (p = 0.018) as well as between the ASR and CAI condition 
(p = 0.018). However, the difference between the CAI and the PDF condition 
(p = 0.739) was not significant. 


6.1.2.5 Average fixation duration 


In each condition and for each participant, I first calculated the average fixation 
duration for the term AOIs. 
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Figure 6.25: Mean fixation duration (ms) on the term AOIs for each 
participant and each tool 


When data was available for both eyes, I averaged the mean values. After plot- 
ting the data (Figures 6.25 and 6.26), I noticed that the average fixation duration 
in the simASR condition seemed shorter than in the other two conditions for all 
participants. In some cases, shorter fixations were observed for the CAI condi- 
tion and in others for the PDF condition. I therefore decided to verify whether 
the observed differences were statistically significant. 
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I used a Friedman test to test for significance. The test showed a significant 
difference between the three conditions (y?(2) = 13.56, p < 0.001). Post-hoc 
pairwise contrasts with a Bonferroni correction for multiple comparisons indi- 
cate a significant difference between the simASR condition (Mdn = 250.04) and 
the PDF (Mdn = 441.51) condition (p < 0.003). A statistically significant difference 
(p = 0.007) was also observed between the simASR and the CAI condition (Mdn 
= 383.20). No statistically significant difference was found between the PDF and 
the CAI condition (p = 1.00). 
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Figure 6.26: Mean fixation duration (ms) on the term AOIs for each tool 


In addition to the average fixation durations on the term AOIs, I also consid- 
ered the duration of the fixations on the tool area (Figures 6.27 and 6.28). 

I computed the average duration of fixations on the tool AOIs for each partic- 
ipant and conducted a Friedman test to verify the statistical significance of the 
differences observed on the plotted data. The test showed a statistically signif- 
icant difference in the average fixation durations on the tool area between the 
three conditions (y2(2) = 18.00, p < 0.001). Pairwise comparisons conducted 
post-hoc showed a statistically significant difference (p < 0.001) for the simASR 
condition (Mdn = 247.35) as compared to the PDF condition (Mdn = 380.85). No 
statistically significant difference was found for the other contrasts (Mdn CAI = 
314.85). 
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Figure 6.27: Mean fixation duration (ms) on the tool AOIs for each par- 
ticipant and each tool 
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Figure 6.28: Mean fixation duration (ms) on the tool AOIs for each tool 
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6.1.2.6 Fixation time 


The last gaze-related metric considered was the fixation time on the tool AOI and 
on the speaker AOI under the PDF, the CAI, and the simASR condition. 
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Figure 6.29: Fixation time (s) on the speaker and tool area for each 
condition 
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The aim was to verify whether the participants spent a significantly different 
amount of time fixating the tool AOI as compared to the tool AOI under each 
condition. 

The total fixation time was measured in seconds. I conducted a Mann-Whitney 
U test for each condition to verify my hypothesis that the effect of the tool would 
be greater for the simASR condition, i.e. that when working with the ASR-CAI 
mock-up, the participants spent significantly more time looking at the speaker 
than at the tool. 

For the simASR condition, the difference in the time spent fixating the speaker 
AOI (Mdn = 503.00) and the tool AOI (Mdn = 118.00) was significant (U = 1.00, z = 
—3.49, p < 0.001). A statistically significant difference was also found for the CAI 
tool (U = 1.00,z = —3.49, p < 0.001) between the speaker (Mdn = 431.00) and 
the tool AOI (Mdn = 143.00). For the PDF condition, the median values for the 
speaker and tool AOIs were respectively 403.00s and 245.00s. The difference was 
not significant (U = 20.00, p = 0.070). 


6.1.3 Subjective measure: The debriefing questionnaire 


After data collection, participants were asked to answer a brief questionnaire de- 
signed to collect additional qualitative data to help frame the quantitative analy- 
sis. 

To start, they were asked to rank the speeches from the easiest to the most 
difficult. Overall, the coal industry speech (speech C) was considered slightly 
more difficult, while the transmutation speech (B) was considered slightly easier, 
as can be seen in Figure 6.30. 

However, in order to exclude speech difficulty effects, the order of the speeches 
and of the tools had been randomised. Therefore, I can exclude that the content of 
the speeches may have had a significant effect on the interpreting performance 
and on the interaction with the tools. 

Additionally, participants were asked to rank the tools from the most useful 
to the least useful and from the most distracting to the least distracting. 

As can be seen in Figure 6.31, the ASR-CAI mock-up was rated as the most 
useful and least distracting tool. The PDF glossary was considered the least useful 
and most distracting. As for the tool that participants would bring with them into 
the booth during a future assignment, most of them selected the ASR tool, two 
preferred the CAI tool and none indicated the PDF glossary as their preferred 
type of support. 
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Figure 6.30: Bar plot of the participants’ ratings of the perceived diff- 
culty of the three speeches used in the main experiment (mean sample 


values) 
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Figure 6.31: Perceived distraction potential and usefulness of tools 
(mean sample values) 


6.1 Results 


In Table 6.2, for each tool I report the characteristics identified as more use- 
ful and the key issues mentioned by the participants in descending order of fre- 
quency. 

The most useful aspect of working with the PDF glossary was indicated as the 
possibility to see many entries at once. 

As observed by one participant, this also provides the additional advantage of 
being able to identify a term in the glossary even though the spelling is unknown 
(provided that at least the first letter or sequence of letters has been typed cor- 
rectly). Similar commentaries were also present in the responses (2 mentions) 
emphasising the usefulness of the alphabetical order, which facilitated a manual 
search whenever the spelling was unknown. 

The program highlighted the first occurrence for the string searched. This was 
also considered as a useful visual aid in identifying the searched term. An addi- 
tional helpful feature was identified in the ability of the program to search partial 
words and not only complete terms, which reduced the amount of time necessary 
for a search. In one case, no helpful features were mentioned, while in another 
case a participant laconically commented that “vocab[ulary]” was there. 

As for the negative aspects of working with a PDF glossary, some comments 
reflect the other side of the coin of the features mentioned under “most useful”. 
Very often (6 commentaries), reference is made to the need to navigate through 
the glossary if the first occurrence does not correspond to the term searched. This 
is a consequence of the fact that the results are not filtered out of the glossary, but 
rather highlighted in the body of the document. As stressed by one participant, 
this may prove distracting. 

The way the search occurs within the document was also object of stark crit- 
icism. Here the main issues were identified in the need to clear the search field 
after each search, which may cause participants to lose precious time, and to click 
the enter key to start a search. Typing errors would also require a new search, as 
mentioned by two participants. These difficulties were summed up in the general 
commentary that “looking up words is cumbersome’ in this modality. 

Specular to this feedback is the description of the helpful and hindering aspects 
of the booth function of the CAI tool InterpretBank. The dynamic search, which 
shows first results already while typing and does not require to actively start the 
query, was mentioned as a positive feature in seven cases. The main positive con- 
sequence is that it is “not very time consuming”. The same was also mentioned 
in relation to the fact that the search field is automatically cleared “after a few 
seconds”, which makes it easy to “proceed to [the] next search”. The ability of 
the tool to show fuzzy matches was also mentioned as a helpful characteristic. 
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Table 6.2: Most useful and most problematic aspects mentioned by par- 
ticipants in relation to the three conditions (PDF glossary, CAI tool, 
ASR-CAI mock-up). The number of mentions is indicated in brackets. 
Participants could indicate more than one aspect. 


Tool Most useful Most problematic 
Overview of terminology (4) Distraction due to navigation 
in the file (6) 
Alphabetical order (2) Search field not cleared 
PDF automatically - time loss (5) 
Highlighting of results (2) Traditional type of search (4) 
Search for parts of words (1) Cumbersome (1) 
Terminology is available (1) 
Nothing (1) 
Progressive search (7) Distraction due to typing 
while speaking (4) 
Search field cleared No correction of wrong spelling 
CAI automatically (4) (2) 
Fuzzy search (2) Too many/too few terms (1) 
Multiple results per query shown (2) No assistance if term missed 
or misheard (1) 
Speed (1) Nothing (1) 
Easier to use than PDF (1) 
No distraction due to typing (6) Distraction / frustration if 
expected term not shown (7) 
Low latency (3) Inability to search for terms 
not shown automatically (3) 
Easy to use (2) High latency (1) 
ASR 


No typing necessary (2) 

No time waste for queries (1) 
Terminology support if term 
misheard (1) 

Font/colour (1) 

In-picture solution (1) 


Article not included (1) 
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Two general comments summarise the overall impression of InterpretBank, de- 
scribed as fast and easier to use than the PDF glossary. Despite the many points 
of praise, the CAI tool also presented several shortcomings. In four cases, partic- 
ipants pointed out that, despite the speed of the search, typing was nonetheless 
required, which interfered with their listening and proved distracting, although 
not as much as the PDF glossary. In one aspect the PDF glossary may provide 
an advantage: as pointed out by one student, when he/she had not correctly un- 
derstood the term, he/she was not able to find it in the glossary. The CAI tool is 
thus less useful when a term had been misheard, unlike in the case of the PDF 
glossary which may allow the interpreter to search for terms on the page or by 
scrolling down. 

In one case, no negative characteristics were mentioned in relation to the CAI 
tool. 

As for the ASR-CAI tool, most participants agreed that the main advantage 
for the interpreter consisted in its very low distraction potential. Several respon- 
dents remarked that typing took up some of their attention and concentration, 
while being automatically prompted with terminological pairs during the inter- 
preting task allowed them to stay fully focused on listening and interpreting, also 
because they did not have to identify the term in a list of potential candidates. 

Another positive factor was the very low latency of the system in showing 
terms on the screen. Interestingly, one participant pointed out that, while the 
tool was fast, the terms could have sometimes “popped up earlier”. 

Other helpful features were the absence of typing from the human-machine 
interaction, the lack of time loss due to glossary queries, and the fact that the 
term was presented directly next to the speaker video. 

An issue mentioned by several participants in relation to InterpretBank, partly 
addressed in the PDF glossary by the ability to search in the whole glossary, lies 
in the difficulty to find terms when their spelling is unknown. In some cases, 
students had the necessity to look up unknown terms which had not been shown 
on the screen. This was the main issue pointed out for the ASR-CAI tool. 

This expectation and feeling of dependency on the tool is aptly, albeit rather 
naively expressed in one commentary: “in very few instances, I didn’t understand 
a word from the original speech and the ASR didn’t recognise it as [specialised] 
terminology and didn’t translate it for me”. 

Finally, one participant remarked that the terminological equivalent shown 
on the screen by the ASR tool did not include the indication of the grammatical 
gender. 
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6.2 Discussion 


In the present section, I discuss the hypotheses operationalised through Seeber’s 
CLM (§3.5.2.2) and presented in §5.2 in light of the results presented in §6.1. The 
discussion concerns the effects of digital glossaries, CAI tools with manual look- 
up, and a mock-up, ASR-enhanced CAI tool on the process of SI. 

These effects are explored by considering the performance, behavioural, and 
subjective measures adopted in the study (§5.5.5). This represents the basis for the 
validation of Seeber’s CLM applied to CASI in §6.2.4. §6.3 concludes the chapter 
with a discussion of the limitations of the present study. 


6.2.1 Performance measures 


In the present study, data was collected using two performance measures (see 
§6.1.1): 


e the degree of terminological accuracy achieved; 


e the number of severe errors and complete omissions. 


I will now discuss the results for each metric analysed. 


6.2.1.1 Terminological accuracy 


The use of digital terminology support solutions was expected to affect the termi- 
nological accuracy achieved during SI (see §5.2). Higher terminological accuracy 
would indicate lower cognitive effort required of the participants to operate the 
tool during SI (for the PDF and CAI condition) and to integrate the suggestions 
into their rendition. In particular, I expected significant differences between the 
three conditions. I proposed that the ASR tool would promote greater accuracy 
(see §5.2). Similarly, based on the postulated optimisation of the query function 
for CAI tools (see §3.6.2), I expected the use of the CAI tool to result in better 
terminological accuracy than the PDF glossary. 

In the analysis, I first considered the accuracy achieved for all terms searched 
and I then focused on the terms searched/found. In considering all terms 
searched, i.e. both those which were found and those which were not found in 
the glossary, it appears that using an ASR-CAI tool as support may indeed pro- 
mote more accurate renditions, both as compared to a traditional digital glossary 
and to a CAI tool with manual look-up. However, it should be noted that most 
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close renditions resulted from successful queries. Therefore, discussing the cate- 
gory of close renditions when considering only the terms searched/found should 
be more revealing of the cognitive effort exerted by participants to integrate the 
suggestions into their renditions. 

For the category of zero renditions, all tool contrasts showed statistically sig- 
nificant differences. In accordance with Seeber’s CLM applied to technology- 
supported SI (see §3.6.2), I postulated that the CAI tool may interfere less than 
the PDF glossary with the production effort, even if a term was not found in the 
glossary. As a consequence, a CAI tool with manual look-up may allow the inter- 
preter to use the available cognitive resources to at least produce an acceptable 
rendition of the term. On the other hand, I expected the PDF glossary to lead to 
a higher percentage of omitted terms due to a more complex human-machine 
interaction. The participants’ ability to translate terms more accurately with a 
tool, independently of whether the query was successful or not, would suggest 
that lower cognitive effort is required to interact with said tool during SI. This 
would of course apply only to the two conditions requiring manual look-up, as 
under the simASR conditions all stimuli were shown on the screen. My hypothe- 
sis was confirmed, as the participants omitted or mistranslated fewer terms than 
with the PDF glossary not only when working under the simASR condition, but 
also under the CAI condition. Unsurprisingly, the fewest terms were omitted or 
mistranslated under the simASR condition. To sum up, the ASR-CAI mock-up 
seemed to perform better than the CAI tool and the PDF glossary, and the CAI 
tools seemed to interfere less with the SI process than the PDF glossary. This 
emerged especially from the relatively high percentage of terms left untranslated 
or mistranslated on average in the PDF condition (§6.1.1.1). These results suggest 
that, provided that no system failures occur, an ASR-enhanced CAI tool may pro- 
mote more accurate renditions of specialised terminology and result in a lower 
percentage of omitted or misinterpreted terms as compared to a traditional digi- 
tal glossary (in this case, in PDF format) and to a CAI tool with manual look-up. 

The postulated differences in the terminological accuracy achieved with the 
three support systems were less evident for the successful queries (see §6.1.1.1). 
Data suggest that if a query is successful, the terminological quality achieved 
is similar for all solutions. What emerged from data analysis is, however, a su- 
periority of bespoke tools for interpreters (be it standard or ASR-enhanced CAI 
tools) in preventing omissions or erroneous renditions of the specialised terms 
compared to a non-dedicated solution such as a digital glossary. The findings of 
the present study thus suggest that, even if a term is found in the PDF glossary, 
it may be more difficult to integrate it correctly into the rendition. One reason 
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for this might be the fact that the target term is visually more difficult to identify 
on the screen (see §3.6.2). 

Additionally, a first investigation of the transcriptions revealed that some stu- 
dents either misheard some stimuli (e.g. “peak plants” for “peatlands”) or had dif- 
ficulties looking up certain terms because they did not know how to spell them. 
This issue also emerged from the debriefing questionnaires (see §6.1.3 and the dis- 
cussion in §6.2.3). This resulted in accuracy scores of 0 due to wrong renditions 
despite a glossary query, as the wrong term was looked up (“peak plants” instead 
of “peatlands”, in my example) or to zero renditions, because the term was not 
found in the glossary. I could have excluded those stimuli from my analysis, as 
they represent a sub-category that had not been explicitly accounted for in the 
speech design. However, I decided to include them nonetheless since the ASR- 
CAI mock-up solved the problem for the students who interpreted the text with 
the support of this tool. This may represent an additional advantage when us- 
ing CAI with integrated ASR, albeit more for certain languages (such as English) 
than for others, and only if the term is correctly recognised by the ASR mod- 
ule. This would support the idea that an ASR-CAI tool might reduce negative 
split-attention effects due to better temporal contiguity (see §3.4.2) and support 
both the production and monitoring and the listening and comprehension tasks 
(see §3.6.3). Van Cauwenberghe (2020) reached a similar conclusion, observing 
that an ASR tool might be useful especially in the interpretation of unknown 
unigrams (see also §6.1.1.1). 

Overall, the results from the analysis of the terminological accuracy (both for 
terms searched and for terms searched/found) suggest that, when using an ASR 
tool for look-up, a higher degree of terminological accuracy can be achieved, 
especially as compared to a PDF glossary. Terms seem less likely to remain un- 
translated or to be mistranslated if they have been suggested by the ASR system. 
This is rather unsurprising and is in line with the positive results for the ASR 
tool observed by Van Cauwenberghe (2020: 105-109). 

The relatively high percentage of terms searched with an accuracy score of 
0 in the PDF condition may point, on the other hand, to greater difficulties in 
finding the terms in the glossary, as also suggested by the data on the glossary 
queries (see §6.1.2.1). This would indicate greater cognitive effort in operating the 
tool during SI. If the term is found, however, the differences between the tools 
may be less pronounced. 

Using a CAI tool rather than a traditional digital glossary does not seem to offer 
a significant advantage in promoting more accurate renditions. It may be possible 
that the act of actively starting a query in the tool is what poses the real difficulty, 
while the fact that the search function is supposedly more efficient in the CAI 


210 


6.2 Discussion 


tools only provides a limited advantage. After all, in order to perform a query, 
several cognitive operations must be performed ahead of typing, i.e. acoustically 
understanding the term in question, deciding to perform the query and, when 
the results are offered, identifying the term to be used. Most of these operations 
are not necessary when using the ASR tool: the term is recognised by the system 
(although this depends on the system performance); from a strategic point of 
view, the decision is not whether to look up the term, but rather whether to 
accept the suggestion and integrate it into the rendition; in the mock-up used, 
no selection of the term had to take place as previous results were deleted and 
the participant could only see the last term pronounced by the speaker. 

However, the statistically significant difference found between the CAI tool 
and the PDF glossary for zero/unacceptable renditions (see §6.1.1.1.2) suggests 
that it was easier to find terms when working with a CAI tool and that once 
found, they are less likely to lead to terminological issues or omissions in the 
rendition. 

The postulated usefulness of bespoke tools in improving terminological accu- 
racy was suggested, among others, by Riitten (2007) and Will (2007, 2015) (see 
§1.2.3.2). Their hypothesis appears corroborated by the results of the present 
study, albeit rather for programs which do not require manually looking up ter- 
minology in the glossary during interpreting. This supports Fantinuoli’s (2017b) 
intuition that including ASR in CAI tools may result in a considerable advance- 
ment in the usefulness of CAI tools in-process. 

On the other hand, while feasible in most cases, the manual look-up operation 
does not always yield positive results, which supports the hypothesis that cog- 
nitive effort might be higher when more manual-spatial and more visual-spatial 
resources are recruited and interfere with the other subprocesses involved in SI. 
The suggestion that operating a software program during SI to look up terminol- 
ogy is incompatible with the other efforts (see §2.3.4) appears, however, rather 
unjustified. In sum, interpreters may find in CAI tools, especially with integrated 
ASR, useful support solutions for dealing with specialised terminology, while be- 
ing advised that, just as their users, the tools remain fallible. This emerged also 
when considering the errors and omissions occurring in concomitance with a 
glossary query, as discussed in the following section. 


6.2.1.2 Errors and omissions 


The analysis of severe errors and complete omissions was conducted first by 
considering general trends in the sample and by also exploring differences re- 
sulting from the type of support used. As for the distinction between target and 
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continuation sentences, my expectation was that while performing the query, 
the participants may have sufficient cognitive resources to retain in memory the 
content of the original target sentence but may not be able to dedicate enough 
resources to processing the continuation sentence while at the same time finish- 
ing to deliver the content of the previous sentence. Therefore, I expected more 
errors and omissions to occur in continuation sentences (see §5.2). 

Statistical analysis only partially supported my hypotheses. The study partic- 
ipants omitted more continuation sentences than target sentences. This is con- 
sistent with the hypothesis formulated above that attentional resources may be 
sufficient to process the content of the target sentence while a term was shown 
on the screen (simASR condition) or searched in the glossary (PDF and CAI con- 
dition), but may prove insufficient to also process the contents of the continua- 
tion sentence. Surprisingly, there was no statistically significant difference in the 
number of severe errors performed in target and continuation sentences. This is 
probably due to the fact that my participants had not prepared on the speech 
topics. However, it suggests that interacting with a terminology tool during SI is 
a non-trivial task, which may produce issues throughout the interpretation. This 
may point to a trade-off between the level of terminological accuracy and overall 
acceptability of the rendition when a terminology support tool is used during SI, 
and may also suggest that the interaction with the tool may in some cases exces- 
sively interfere with the other SI subprocesses, resulting in evident issues in the 
rendition. 

One interpretation of the spillover effect for omissions observed in the sam- 
ple may be the notion of exported load put forward by Gile (2008): even though 
the issue does not occur in the sentence containing the target term, problems 
may arise later in the rendition. Since in my study the speeches used presented 
a high terminological density and the study design prompted the participants 
to look up a high percentage of the stimulus terms, the decisive element might 
be the number of queries performed. It is possible that under more naturalistic 
conditions, with less dense speeches, the number of omitted or erroneously inter- 
preted sentences may be lower. At the same time, these findings also underline 
the importance of preparation, which cannot be replaced by the mere availability 
of target language equivalents for the specialised terminology contained in the 
speech. Being able to look up a term in a glossary or visualising it on a monitor 
is no guarantee of a successful rendition of the sentence in which the term is 
embedded. Similar issues have been also found in MTPE, where it has been sug- 
gested that post-editors may focus “more on the microlevel of the text than on 
the macro-level/the overall text.” (Culo et al. 2017: 197). 
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In addition to this global analysis, I also considered the effect that the different 
tools had on the number of severe errors and complete omissions during CASI. 
With reference to the number of errors and omissions coinciding with a glossary 
query, my hypothesis was that a lower percentage of severe errors and entirely 
omitted sentences would occur under the simASR condition as compared to the 
CAI and to the PDF condition. This is because I expected the ASR-CAI mock-up 
to interfere less with the SI process. The same was expected to occur for the CAI 
condition as compared to the PDF condition (see §5.2). 

Already at a first examination of the data considering all stimuli sentences (see 
§6.1.1.2), the use of simASR as support for terminology seemed to interfere the 
least with the overall interpreting process, as fewer errors and omissions were 
observed for this condition in the sample average. With reference only to the sen- 
tences for which the participants performed a query, additional trends emerged. 
In all sentences (both target and continuation), a term query or an automatic 
suggestion on the screen led to severe errors in 16.11% of cases on average. This 
result may suggest that in most cases it was possible for the participants to look 
up a term in the glossary (or attend to the automatic suggestion on the screen) 
and still produce an acceptable sentence in the target language. The fact that the 
ASR-CAI mock-up, on average, led to a lower percentage of severe errors after 
a query also supports the hypothesis of lower interference, although there were 
notable exceptions and the same trend could not be observed for all participants. 

As for the effect of the tool used on the number of erroneous or omitted sen- 
tences in target and continuation sentences, the only statistically significant dif- 
ference observed was between the PDF and the simASR condition: fewer errors 
and omissions were observed in the simASR condition than in the PDF condition. 
It hence seems that the participants were better able to integrate into their rendi- 
tion terms suggested automatically than terms which they had looked up in the 
PDF glossary. Using an ASR-CAI tool may therefore not only help translating 
the target term correctly (see §6.2.1), but also effectively rendering the utterance 
containing the specialised term. 

The CAI tool also seemed to lead to an overall better performance than the 
PDF glossary, but the differences observed were not statistically significant. No 
statistically significant differences were observed also between the simASR and 
the CAI tool. These results are rather surprising, but it is possible that on larger 
samples, smaller effects may indeed be found. It should also be noted that the 
analysis of errors and omissions was conducted from a rather broad perspective. 
This may explain why the only statistically significant differences observed were 
between the tool expected to yield the best performance (i.e., the ASR-CAI mock- 
up) and the tool expected to yield the worst results (i.e. the PDF glossary). 
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To my knowledge, the only other study which analysed the number of omis- 
sions in addition to terminological accuracy for CASI is Biagini (2015). However, 
different from the present study, Biagini considered both partial and complete 
omissions, and reported values for the number of terms searched, found and cor- 
rectly interpreted which did not lead to an omission. The results were not par- 
ticularly encouraging, as only between 23.5% and 43.3% of terms (M = 33.43%) 
correctly interpreted did not lead to an omission. In the present study, the fact 
that only 2.14% (on average, range = 0.00%-4.55%) of correctly identified terms 
coincided with a complete omission when the CAI tool was used is a rather pos- 
itive result. Of course, the two values are not directly comparable, as different 
categories of terms and different types of omissions were considered. 

Additionally, Biagini’s (2015) experimental material did not present the same 
level of control as the speeches adopted in the present experiment, and it there- 
fore cannot be excluded that the features of the speeches used, or the type and 
distribution of stimuli terms, may have impacted the result. It should also be 
noted that, in the present study, the values may have been higher if partial omis- 
sions had been included (see §5.5.5.1).” 

The results of the analysis of both terminological accuracy (§6.2.1.1) and errors 
and omissions warrants a methodological reflection. The inclusion of a broader- 
level analysis beyond the term level highlighted phenomena which would have 
otherwise not emerged. It therefore appears highly valuable to include this type 
of evaluation in studies concerned with the impact of CAI tools on interpreters’ 
cognitive effort. While terminological accuracy and errors and omissions were 
examined in the present study as indicators of cognitive effort, accuracy scores 
(for terms, but also and especially for numbers) have often been approached from 
the perspective of quality (e.g. in Defrancq & Fantinuoli 2021). Without a more 
holistic analysis of the rendition, it seems unjustified to equate improved termino- 
logical accuracy (or improved numeral precision) with an overall improvement 
in the quality of the rendition. For studies investigating the quality of SI, it might 
therefore be useful to adopt evaluation frameworks which go beyond the assess- 
ment of individual elements of the rendition. Translation process research on 
CAT tools and MT or MTPE has used evaluation frameworks involving multiple 
elements of quality, such as MQM (see §4.3.1). Using frameworks such as these, 
provided that they are adapted to the unique features of interpreting, may offer a 
standardised methodology which would in turn also improve the comparability 
of studies on CAI. In light of the technological turn (Fantinuoli 2018b) in inter- 
preting, adopting a standardised methodology for quality evaluation may also 


This observation of course applies not only to the CAI tool with manual look-up also used in 
Biagini (2015), but also to the PDF glossary and to the ASR-CAI mock-up. 
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help compare the quality of CAI not only with traditional SI, but also with MI, 
as has been done in TPR (e.g. Vardaro et al. 2019) using MQM to evaluate the 
quality of both NMT and human post-editing of MT. 

Additionally, it appears useful to also perform qualitative, rather than exclu- 
sively quantitative, analyses of the interpreters’ performance with CAI tool sup- 
port, as suggested by Frittella (2022) for numbers, and similarly to the adoption 
of a “communicative approach” to analyse MI (Fantinuoli & Prandi 2021). An 
approach of this type may also promote greater awareness on the part of inter- 
preters of the role played by the tool and may help prevent effects such as those 
observed by Van Cauwenberghe (2020: 123) of unnecessary self-corrections af- 
ter visualising automatic term equivalent suggestions on the monitor during SI. 
Self-corrections of this kind were observed anecdotally also in the present study, 
and suggest an excessive reliance on the tool, which was noted also in the first 
studies on the topic (e.g. Biagini 2015, Prandi 2015a,b). 


6.2.2 Behavioural measures 
Six behavioural measures were adopted in the study (see §5.5.5.2): 
e number of terminological queries performed under the three conditions; 
e the EVS for the terms searched and searched/found; 
e the inter-cluster pause duration; 
e time to first fixation on term AOIs; 
e average fixation duration on term AOIs and tool AOIs; 


e fixation time on tool and speaker AOIs. 


The results of the analysis of the term queries provide insight into the inter- 
preter-machine interaction and, to a more limited extent, into the technical effort 
involved in CASI. The two time-lag measures, i.e. EVS and ICPD, are indicators of 
the speed of processing. The three gaze-related metrics provide information as to 
the cognitive effort experienced under the three conditions and about attention 
allocation during SI with digital terminological support. 
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6.2.2.1 Terminological queries 


Since the simASR condition did not involve active glossary look-up, the results 
of the analysis of the terminological queries may only provide insight into the 
differences between digital glossaries (PDF condition) and CAI tools with manual 
look-up. Based on the results of the pilot study and the findings in Biagini’s (2015) 
study comparing paper glossaries and CAI tools, my hypothesis was that the CAI 
tool would elicit more queries due to its hypothesised ease of use and higher 
querying speed thanks to the incremental search (see §5.2). 

When considering the percentage of terms searched (see §6.1.2.1), the results 
do not support my hypothesis. The percentage of terms searched in the PDF 
and the CAI tool did not differ significantly. This may suggest that the querying 
process in a PDF or in a CAI tool is more similar than expected in terms of effort 
(see §3.6.2 and §5.2), despite the postulated optimisation of the querying process 
in the CAI tool. It is, however, also possible that the extensive pre-test practice 
enjoyed by the study participants may have helped them improve their ability to 
perform manual queries while interpreting, even if the PDF was not optimised for 
this scope. Additionally, the informants may already have been used to looking 
up terminology in traditional digital glossaries during their regular interpreting 
classes. 

Another aspect to consider is the nature of the materials used for data col- 
lection. The speeches developed for the experiment were highly terminology- 
dense, which may explain the similar percentage of looked-up terms under the 
two conditions. Furthermore, the lack of preparation on the topic in all likeliness 
contributed to the overall high number of queried terms. The percentage of term 
queries may, however, yield more interesting results in designs including a prepa- 
ration phase, as was the case in Biagini (2015) or Prandi (2015a,b). For instance, 
Prandi had found a relatively high inter-subject variability in the percentage of 
queries performed with InterpretBank. Low percentages were due to the fact that 
only the essential terms were looked up and probably also due to the effective 
domain-specific and terminological preparation of the students involved in the 
experiment. Note, however, that in that first exploratory study students worked 
in pairs and sometimes did not look up terms themselves while interpreting. 

A more useful indicator of effort in the present experiment may be the per- 
centage of terms searched/found (see §6.1.2.1). In this respect, the statistically 
significant difference between the percentage of terms correctly displayed un- 
der the PDF and the CAI condition suggests that using a CAI tool may provide 
an advantage when manually searching for terminology as compared to a PDF 
glossary. In other words, an interpreter wishing to conduct manual queries in a 
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digital glossary may be better advised to choose a dedicated CAI tool than a non- 
bespoke solution. The positive results for the CAI tool are in line with Prandi’s 
(2015a, 2015b) findings that a relatively high percentage of queries performed 
with InterpretBank were successful. 

As for the impact of the position and morphological complexity of the terms 
on the participants’ search behaviour, the results were mixed. The position of the 
terms within the sentence seemed to influence the number of terms looked-up 
and found in the speech. The fact that significantly more sentence-final terms 
were looked up and found supports my hypothesis that participants may be bet- 
ter able to anticipate a query and prepare for it if the term is at the end of the 
sentence (see §5.2). This result also supports the experimental design choice to 
control for the terms position in the speeches (see §5.4.3). 

As for the morphological complexity and the postulated effects of length, the 
findings from the present study did not paint a unitary picture. Slightly more 
unigrams were searched on average in the sample, which would support my hy- 
pothesis that participants may be more inclined to look up shorter terms because 
the process may be more immediate. This result is also in line with the results 
of the pilot study. These results could, however, also be due to a number of ad- 
ditional reasons, even to the very terms chosen for the experiment. The small 
differences observed were not significant, which suggests that the morpholog- 
ical complexity of the terms did not seem to affect the participants’ search be- 
haviour. However, significantly more trigrams were found than unigrams. This 
would support my hypothesis that the more elements a term offers, the more 
likely it is for a term to be found in the glossary, because the interpreter has 
more material to exploit for the search. This is in line with evidence from studies 
on the length effect on auditory processing, as discussed in §3.1. These results are 
also in line with Van Cauwenberghe’s (2020) findings that unigrams tended to 
be interpreted with the glossary equivalent significantly more often than other 
categories of morphological complexity (bigrams — pentagrams). Although the 
distribution of terms was not balanced in his speeches (only two pentagrams 
were present), he also reached the conclusion that especially short and unknown 
unigrams may pose a challenge to the interpreter (ibid., p. 119-120). This is con- 
sistent with the significantly lower number of unigrams than trigrams found by 
the participants of the present study. To sum up, these findings suggests that an 
ASR-CAI tool may provide valuable support especially for short and unknown 
terms. 

If the findings discussed above are confirmed by examinations on larger sam- 
ples, the analysis of how the morphological complexity affects the search be- 
haviour may provide useful insights as to the strategies to adopt when using 
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digital tools with manual look-up, as suggested in Prandi (2018). However, the 
strategic aspect of CASI appears relevant not only when manual look-up is in- 
volved, but also when terms are automatically displayed in an ASR-CAI tool, as 
literature has shown that interpreters find processing multi-word terms challeng- 
ing, as discussed in §5.4.3.3. It would be interesting to explore whether the ability 
of interpreters to correctly integrate a suggestion provided by an ASR-CAI tool 
varies as a function of the morphological complexity of the terms adopted as stim- 
uli. If it does, this would further motivate the choice to control for the variable 
“morphological complexity”, as was done in the present study. 

Overall, controlling for the position and morphological complexity of the stim- 
ulus terms included in the speeches appears a valuable design choice to consider 
also in future studies. 


6.2.2.2 EVS 


As a traditional metric used to explore cognitive effort, the EVS (see §4.4.1.2) was 
also included as a behavioural measure. Two categories of terms were analysed: 
the terms searched and the terms searched/found, i.e. first all glossary queries 
and then only successful queries. Note that also in this case, the two categories 
of terms coincided for the simASR condition (see §6.1.2.2). Additionally, in order 
to calculate the EVS, only those queries for which the term had been translated 
could be taken into consideration. 

For both categories, I expected the average EVS to be shorter for the simASR 
condition, followed by the CAI tool and the PDF glossary (see §5.2). The results 
presented in §6.1.2.2 would lend support to my hypothesis of lower cognitive 
effort when participants interpreted with the support of an ASR-CAI integration: 
once the terms have been visualised, they may be integrated more quickly into 
the rendition. This would speak in favour of the integration of ASR technology 
into CAI tools for live terminology support during interpreting. 

It should also be noted that when the ASR-CAI mock-up was used, the average 
EVS for terms was in the lower range of EVS observed in interpreters (around 2s, 
see §4.4.1). This is rather unsurprising, as the latency for the ASR-CAI mock-up 
had been intentionally kept short, in line with the findings by Montecchio (2021) 
that a high latency for an ASR tool may hinder a successful interpretation, and 
with Van Cauwenberghe’s (2020) observation that the latency was sufficiently 
short when a real ASR tool was used, rather than a mock-up such as in the present 
experiment. 

More interesting is the fact that the EVS was close to the higher end of average 
EVS values for the PDF condition. The five-second pause between sentence clus- 
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ters was an artefact introduced for the purpose of the experiment, as detailed in 
§5.4.3. It therefore appears that in a real-life situation, an EVS of around five 
seconds, such as that observed for the PDF condition, may result in an even 
higher number of severe errors and complete omissions than were observed in 
the present experiment. For the CAI tool, the median EVS was also rather long 
(3.3s). Therefore, queries might be possible with this type of support, but nonethe- 
less lead to errors or omissions in the rendition. Overall, this suggests that using 
an ASR tool may help prevent issues related to a long EVS and help keep décalage 
short. 

Using the EVS as a measure of cognitive effort with ASR support, however, 
presents an evident limitation: in virtue of the fact that no manual query is re- 
quired, the ASR tool is inherently faster. However, the EVS length may also be 
influenced by the syntactic structure chosen by the interpreter. It is possible that, 
under the simASR condition, the interpreter might choose a structure closer to 
that of the ST because the target language equivalent immediately becomes avail- 
able. When a PDF glossary or a CAI tool with manual look-up is used, however, 
the interpreter may choose to restructure the target sentence to gain precious 
time during which to conduct the search. A longer EVS for the PDF or the CAI 
condition may therefore also suggest that the term was integrated into the in- 
terpreted sentence later down the line, and not necessarily that it took partici- 
pants more time to find the term equivalent in the glossary. Differences in EVS 
may therefore be due not only to how fast the term can be found, but also to 
strategic choices made by the interpreter. Which of the two hypotheses applies 
remains unclear and should be further investigated. It is possible that a combi- 
nation of both factors may contribute to the EVS length. Investigating whether 
interpreters choose specific syntactic structures to accommodate for a glossary 
query may also provide useful indications as to the best strategic approach to 
adopt when performing a query during SI. 

As for the postulated advantage provided by the CAI tool over the PDF glos- 
sary, the significantly shorter EVS for the stimulus terms (see §6.1.2.2) shows that 
the interpreting process may indeed be quicker with the CAI tool. This result, in 
addition to the significantly lower percentage of term omissions or misinterpre- 
tations for the CAI tool as compared to the PDF glossary (see §6.1.1.2), represents 
an additional argument in favour of the use of a bespoke tool for interpreters. Es- 
pecially in the case of a very fast and/or dense speech for which shortening the 
décalage may be a useful coping tactic, the CAI tool may therefore offer a non- 
negligible advantage compared to the PDF tool, while an ASR-CAI tool may be 
the best choice of all. 

Although subject to the limitations discussed above, especially as concerns the 
ASR tool, the EVS may indeed be seen as a valuable indicator of how the use of 
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a digital glossary, of a CAI tool with manual look-up and of an ASR-CAI tool 
affects the speed of processing in SI, which in turn reflects the effort exerted by 
the interpreter. 

The two hypotheses formulated above as to the differences in EVS length also 
highlight the different dimensions of the cognitive effort experienced in CASI 
and reflect the make-up of the cognitive load imposed by the CASI task. As dis- 
cussed in §3.4, there is an intrinsic load imposed by the interpreting task which 
is compounded by the extraneous load imposed by the individual tools. Similarly 
to the post-editing effort (see Krings 2001), the effort exerted by the interpreter 
during CASI may therefore be described as CAI effort, comprising both the tech- 
nical effort required to interact with the tool, the cognitive effort required to 
adjust one’s own rendition to the interaction with the tool, and the temporal ef- 
fort deriving from the time required to find the term equivalent in the glossary. 
Considering all three sub-efforts, the CAI effort may reasonably be expected to 
be lower with the support of an ASR tool than with a CAI tool or a non-bespoke 
digital glossary. 


6.2.2.3 ICPD 


The inter-cluster pause duration (ICPD, see §6.1.2.3), was used in the analysis 
as an additional indicator of cognitive effort. Since the silent pause introduced 
between two sentence clusters was always 5s long in the source text, I consider 
an ICPD of 5 or more seconds in the participants’ delivery as indicative of a faster 
interpreting process. On the other hand, cluster-to-cluster spans shorter than 5s 
should be indicative of higher cognitive effort, or, at least, of a slower interpreting 
process. The closer to 0, the more complex the task and, presumably, the higher 
the cognitive effort. If the search requires a lot of time, it is possible that the 
subject will have to use most of the 5s silent pause to finish interpreting the 
passage. A longer pause would therefore indicate a more seamless integration of 
the term into the interpreted sentence, i.e. a more efficient interaction with the 
tool, and a shorter décalage. 

On this basis, my hypothesis was that pauses between clusters in the rendi- 
tions would be longer for the simASR condition than in the CAI and the PDF 
conditions (see §5.2). For the other two conditions, on the other hand, I expected 
mean pause duration to be shorter, which would indicate a longer décalage, i.e. 
the need to use all or part of the silence between clusters to finish interpreting. I 
however expected the ICPD to be shorter for the PDF condition than for the CAI 
condition. 
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Overall, data show that, when using the simASR tool, the interpreting process 
was quicker, i.e. the décalage was shorter, and the participants could keep up 
better with the speaker than when working with a PDF glossary. 

On the other hand, the hypothesis that the CAI tool may interfere less than 
the PDF glossary with the production effort in SI, but more than in the simASR 
condition, did not find support from the analysis of inter-cluster pause duration. 
As reported in §6.1.2.3, significant differences were found only between the ASR- 
CAI mock-up and the PDF condition, but not between the CAI tool and the PDF 
glossary and between the CAI tool and the simASR tool. On the basis of these 
results, I may only affirm that the simASR seems to slow down the interpreting 
process less than a traditional digital glossary. It also appears that the CAI tool 
with manual look-up did not significantly slow down the interpreting process 
more than under the simASR condition. 

I do not have an explanation for the discrepancy between the results for the 
EVS and the ICPD. As observed for the analysis of errors and omissions, these 
discrepancies may indeed be due to the small sample size. A qualitative analysis 
of the TT or a quantitative analysis of partial omissions in the TT may help 
qualify these findings. This goes beyond the scope of the present contribution. It 
would also be interesting to use other pause metrics, such as silent pauses as in 
Gieshoff (2021), as an indicator of cognitive effort, either in place or in addition 
to the metrics used in the present experiment. 


6.2.2.4 Time to first fixation on term AOIs 


As predicted by Seeber’s CLM (see §3.6.3), the simASR tool should facilitate the 
fast individuation of the term on the monitor, since the terms were displayed 
in isolation in the mock-up. The ASR-CAI integrations already available exper- 
imentally, such as the one offered by InterpretBank (Fantinuoli 2017a), display 
the results in progressive order of appearance, with the most recently found term 
at the top of the list. If the interpreters are aware of this, they will probably be 
prepared to only look in that area of the tool window. Therefore, I suppose that 
results would be similar if a real tool of this kind was used rather than a mock- 
up like in my experiment. This remains, however, a hypothesis which should be 
tested experimentally. 

The CAI tool presents the advantage of showing results while the query is in 
progress, which should promote a faster individuation of the target term than in 
the PDF condition. Additionally, in the version used for the experiment, the CAI 
tool InterpretBank by default shows a maximum of nine results on the screen, 
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and the search stops after at least five terms have been found for the ouer 
This was expected to further facilitate the individuation of the term on the screen 
and to reduce negative effects deriving from a visual search for the target term 
equivalent, as discussed in §3.6.2. 

When using the PDF glossary, the participants could visualise the entire glos- 
sary page. In some cases, for instance for the terms on the last page of the glos- 
sary, fewer terms were shown, which would make it easier to identify the term 
searched for. This was a limitation which did not emerge in the pilot study. How- 
ever, only a limited number of stimuli terms were present on the last page. In 
most cases, I expected participants to require more time to identify the term on 
the page due to having to sort through the large amount of visual material (see 
§5.2). 

The results presented in §6.1.2.4, ie. the significantly shorter times to first 
fixation for the simASR condition as compared to the PDF and CAI condition, 
are rather unsurprising. However, contrary to my expectation, the supposed ad- 
vantage provided by the CAI tool was not confirmed by statistical testing. This 
is interesting, especially because many participants had identified as the most 
problematic aspects for the PDF glossary the lack of filtering among the results 
and the need to navigate in the document to find the correct equivalent. Only 
one participant had commented that the CAI tool had offered too many results 
after a query (see §6.1.1). 

Caution should however be exercised in interpreting these results as an indi- 
cation that the CAI tool may not provide an advantage over the PDF glossary. 
When a CAI tool is used, it is possible that the term may be displayed on the 
monitor earlier than for the PDF glossary. This might explain why the time to 
first fixation was longer than expected under the CAI condition. This hypothesis 
seems justified considering that the EVS for the CAI condition was significantly 
shorter than for the PDF condition (see §6.2.2.2). It is therefore possible that the 
CAI tool was indeed able to find the target term faster than the PDF glossary, 
which would be an encouraging result. 

The participants who had identified the term on the screen with greater delay 
when working with the CAI tool may simply have continued typing even though 
the target term was already visible on the monitor. This may indicate that inter- 
preters may actually need to type less than they think is necessary when work- 
ing with a CAI tool. At the same time, these results may also suggest that, in the 
phase between the start and the end of the query, the intermediate results may 
be more difficult to process. The search behaviour of the individual participants 


>This option was removed in later InterpretBank versions. 
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certainly is an important factor: for instance, touch typing may promote greater 
focus on the monitor and a quicker identification of the term equivalents. 


6.2.2.5 Average fixation duration on term and tool AOIs 


Due to the lack of a manual query with the ASR-CAI mock-up, I hypothesised 
that the simASR condition would require lower (technical) effort than the PDF 
and the CAI condition (see §5.2). In turn, I also expected that using the CAI tool 
would result in more limited additional effort than the PDF due to the progres- 
sive search. The progressive search was expected to facilitate the interpreter-tool 
interaction, resulting in an easier integration of the querying process into the in- 
terpreting process. The metrics of average fixation duration on the term and tool 
AOIs were expected to provide insight as to these hypotheses, specifically with 
reference to the cognitive effort experienced in processing the terms under the 
three conditions during SI and in interacting with the different tools. 

The results for the average fixation duration on the term and tool AOIs par- 
tially support these hypotheses. The analysis of fixation durations on the term 
AOIs (see §6.1.2.5) showed significant differences between the simASR and the 
other two conditions and non-significant differences between the PDF glossary 
and the CAI tool. The significantly shorter fixation durations on the term AOIs 
found for the simASR condition as compared to the two other conditions lend 
support to my hypothesis that processing the term may be easier (and faster) 
when terminology is automatically presented on the screen. 

However, the fact that no significant difference was found between the PDF 
glossary and the CAI tool for this metric may point to a higher degree of re- 
cruitment of cognitive resources by the CAI tool than expected, specifically of 
visual-spatial resources (see §3.6.2). My hypothesis is that this may be due to the 
need to visually identify the term in a list of results also when working with the 
CAI tool, despite the number of results being smaller than in the PDF condition. 

The significant difference in the duration of fixations on the tool area (see 
§6.1.2.5) also supports the hypothesis that the ASR tool may recruit fewer atten- 
tional resources than the PDF glossary. The shorter fixations on the simASR area 
may be seen as an indication of a lower level of cognitive engagement with the 
tool. 

However, the fact that no statistically significant differences were found for 
the fixations on the CAI tool area as compared to the other two conditions sug- 
gests that the CAI tool may not always be less distracting than the PDF tool, and 
not always more distracting than the ASR tool. It is possible that this may de- 
pend on the number of results displayed on the screen after a CAI tool query: 
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for some terms, the query may yield only one result (similarly to the simASR 
condition); for others, there may be a rather long list of terms (similarly to the 
PDF condition). 

Overall, a lower degree of attentional resources recruited by a terminology 
support solution may be expected to promote focused attention on the speaker 
(see §3.4.2). In other words, the interpreter might have felt the need to monitor 
the simASR tool significantly less than the PDF glossary. Using an ASR tool in 
particular may help monitor (e.g. Schaeffer et al. 2019) the primary source of 
information (the speaker video). The metric fixation time, discussed below, may 
help gain further insight into this hypothesis. 


6.2.2.6 Fixation time on tool and speaker AOIs 


The metric fixation time, i.e. the total duration of fixations, on the tool and speak- 
er AOIs (see §6.1.2.6), was expected to provide additional information about par- 
ticipants’ monitoring of the tools as well as about the distribution of attention 
(see §3.4.2) between the speaker and the support tool. Due to the postulated lower 
degree of engagement with the tool in the simASR condition, I expected the par- 
ticipants to spend significantly more time processing the video stimulus in this 
condition than in the CAI and PDF condition, and, in turn, to spend more time 
looking at the speaker in the CAI condition than in the PDF condition (see §5.2). 
In other words, in the simASR condition, they would be better able to monitor 
the speaker and focus their attention on the speaker video, while they would 
need to monitor the tool the least. 

The results of the analysis for this metric (see §6.1.2.6) support my hypoth- 
esis. Specifically, these results may be interpreted as evidence that, in the PDF 
condition, attention was more equally distributed between the speaker and the 
tool, which suggests that the tool required a considerable amount of attentional 
resources from the participants which could not be devoted to the speaker video. 
In turn, in the simASR and CAI conditions, it was probably easier for the partic- 
ipants to intentionally divide their attention between the speaker and the tool 
and to focus more on the speaker, particularly in the simASR condition. 

Considering that the tool area only provided term equivalents, participants 
should ideally only attend to the tool when such information is provided or when 
they actively seek it during SI. In the PDF condition, however, the participants 
split their attention more between the speaker and the tool than in the CAI con- 
dition, and in some cases fixated more on the tool than on the speaker. The signif- 
icant differences observed when comparing the duration of fixations on the tool 
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AOIs and the total fixation time on the speaker AOI and the tool AOI support the 
choice of an ASR tool over a solution requiring manual look-up. 

Despite the advantage which the ASR-CAI mock-up seemed to provide over 
the other solutions, it should be noted that all terminology support tools may 
cause a negative split attention effect during SI. Yet, thus far potential split at- 
tention effects do not seem to have been taken into consideration in the design 
of CAI tools, with and without integrated ASR. It still remains to ascertain how 
the placement of the information on the screen affects attention allocation dur- 
ing SI. Both the Booth Mode of InterpretBank (Defrancq & Fantinuoli 2021) and 
the SmarTerp prototype (Frittella 2022) present terms, numbers and named enti- 
ties in separate areas or columns. If a negative split attention effect is identified 
which can be traced back to the current tool interfaces, it would be interesting 
to assess whether alternative interfaces can be designed in order to reduce said 
effect. For instance, solutions along the lines of what has been proposed through 
integrated subtitles (Fox 2018) may be explored: improving not only the temporal 
but also the spatial contiguity (see §3.4.2) for ASR tools might help reduce their 
extraneous load (see §3.4.1). This, however, remains a hypothesis. Nonetheless, 
for the sake of CAI tool usability, it seems necessary to test different modes of 
display and determine their impact on the interpreting process and product. 


6.2.3 Subjective measure: The debriefing questionnaire 


In addition to the quantitative measures discussed above, a questionnaire was 
administered to the participants at the end of the experiment to collect qualitative 
data. The answers to the debriefing questionnaire (see §6.1.3) allow to further 
qualify and disambiguate the results of the quantitative analysis discussed above. 

The participants were asked to rank the tools according to how useful and how 
distracting they proved during the experiment. I expected the ASR-CAI tool to be 
ranked as most useful and least distracting, and the PDF glossary to be ranked 
as least useful and most distracting (see §5.2). My hypothesis was supported. 
Overall, the participants’ answers support the hypothesis that the PDF glossary 
may require more attentional resources than the CAI tool, and that the ASR tool 
may be preferable both to the PDF glossary and to the CAI tool. It is however 
interesting to note that two out of nine participants would bring the CAI tool 
and not the ASR tool into the booth. Let us therefore discuss the most useful and 
most problematic aspects pointed out by the participants, as they may represent 
useful indications for the optimisation of CAI tools and ASR tools. 

With reference to the PDF glossary, participants appreciated being able to see 
several entries at once. This would explain why the fixation time was particularly 
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high on the PDF area: they may have looked at the glossary also when they 
were not looking for a term, for example during the breaks between sentence 
clusters. It could be argued that this aspect depends on the way the glossary 
is organised, on the height of the rows and on the font size, but it seems logical 
that the presentation of vocabulary one page at a time favours an overview of the 
terminology. This might also explain why there was no significant difference in 
the number of queries between the PDF and the CAI tool, as discussed in §6.2.2.1: 
some participants may not have needed to query the glossary for certain stimuli 
because they could already see the target term on the monitor. This is however 
likely to have occurred in a limited number of cases, since the number of queries 
was overall relatively high. 

Something similar applies to the alphabetical order, a feature which partici- 
pants also appreciated as it helped them identify the terms on the screen. The 
alphabetical order is, however, not a prerogative of a PDF, Word or Excel glos- 
sary. Therefore, the alphabetical order may be considered as a useful feature per 
se. It may, however, be relevant mostly when little to no preparation is possible, 
or in general when the interpreters have not had time to study the glossary in 
detail, such as in the present experiment. Other glossary structures may be more 
effective under different conditions. 

The participants also appreciated being able to scroll the page down to look 
for terms as an alternative to using the search bar. However, this is likely to 
require a conspicuous amount of time and might only prove useful in emergency 
situations. This is supported by the fact that most participants highlighted that 
the PDF might be distracting and cumbersome: the number of terms displayed 
on the screen at the same time may indeed prove overwhelming. As for the CAI 
tool, most participants underlined that the dynamic search and the automatic 
clearing of the search field make the querying process less time-consuming than 
in the PDF glossary. 

In this respect, it is necessary to remind the reader that, although the progres- 
sive (dynamic) search, the automatic clearance of the search field and the fuzzy 
search are specific to InterpretBank and not available in the PDF tool, a manual 
query without automatic clearance of the search field and without fuzzy results 
can also be performed with the CAI tool. If those settings had been selected for In- 
terpretBank, the participants’ commentaries for the two conditions would have 
probably been very similar. Since the aim was to compare three solutions which 
allow for different ways for the human interpreter to interact with the machine, 
the search settings which correspond to the most commonly selected features for 
the CAI tool InterpretBank and which constitute its main element of distinction 
were selected. 
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I found it interesting that, even though only several terms are shown in the 
CAI tool after a query, they may nonetheless be too numerous for the user to be 
able to identify the target term under the time pressure inherent to SI, as pointed 
out by some participants. 

Finally, the simASR tool was often described as not particularly distracting, 
specifically because no typing was required, unlike in the CAI and in the PDF 
condition. 

Replacing typing with ASR has after all been found beneficial for the trans- 
lation process (e.g. Carl, Lacruz, et al. 2016a). The fact that the attitude of most 
participants towards the simASR tool was overall positive might seem to con- 
trast with a certain adversity to MT observed among translators (see §2.3.4). The 
ASR-CAI tool mocked-up in the present study, however, is not based on the use 
of MT, but rather on a combination of an ASR module with an extraction mod- 
ule. The results presented on the monitor had therefore already been validated 
through the creation of an ad-hoc glossary. In theory, however, it would be pos- 
sible to use MT without having prepared a glossary beforehand, similarly to the 
creation of automatic interlingual subtitles (e.g. Dessloch et al. 2018). If a tool of 
this kind was used to provide support to interpreters during SI, it is possible that 
similar negative attitudes to the ones found for translators may also be found for 
interpreters. 

Indeed, a certain level of distrust has already been suggested in studies using 
real tools instead of mock-ups, which, although a glossary was used as the basis 
for the terminology extraction, may not always display the expected result (see 
Van Cauwenberghe 2020). 

Furthermore, while the fact that the human-machine interaction is minimal in 
the simASR condition and is therefore expected to improve concentration and 
reduce time loss, it results in an important limitation. When interpreters work 
with an ASR tool, they are unable to influence the queries performed by the 
tool and to actively query the glossary when an unknown term is not suggested 
automatically, as pointed out by some participants. This unfulfilled expectation 
may also lead to stress or distraction, as it may require reformulating the TT or re- 
evaluating the strategy chosen to deal with the lack of an available equivalent for 
the term in question. Interpreters may therefore experience the same “cognitive 
friction” (O’Brien et al. 2017, Cooper 2004: 19) observed in translators working 
with CAT tools and MT outputs. 

It should be noted that the differences in cognitive engagement and distraction 
potential observed between the tools may also be due to the user interface. The 
simASR tool was relatively bare, while more elements were present in the CAI 
tool and especially in the PDF glossary. This aspect could have been accounted 
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for by developing three tools ad-hoc for the experiment only differing in the 
search algorithm (not progressive, progressive, and automatic) and in the dis- 
play of results, with no difference in terms of user interface, brightness (through 
the use of grey tones in the UI, for instance), etc. Such a solution, while more 
time consuming in the experiment preparation phase, would have allowed to 
pin-point the source of difference between the tools with greater certainty, and 
to address the limitations discussed for the metric pupil size (see §4.5.3). 

Nonetheless, even if the PDF tool attracted more attention and thus proved 
more distracting due to its UI, this would represent an additional argument in 
favour of the simplification of the UI of CAI tools, whether with or without ASR 
integration, to reduce the distraction potential of digital support tools for inter- 
preters. TPR has addressed the issue of the distraction caused by the interface of 
CAT tools and MT (e.g. O’Brien et al. 2017). Studies have been dedicated to the op- 
timisation of the UI of CAT tools and PE environments (e.g. Moorkens & O’Brien 
2016). It appears fundamental to also address the ergonomics of CAI tools, both 
with and without ASR integration, to maximise their support potential while 
reducing the extraneous load (see §3.4.1) deriving from suboptimal interfaces. A 
first step in this direction has been taken through the EABM (2021) project, which 
seeks to explore potential user preferences through questionnaires (see also §3.4). 
It appears necessary to explore this research question further to determine the 
impact of the tools’ interface on the CASI process and at the same time improve 
the tools’ usability. 

By the same token, future experiments may also address the type of informa- 
tion presented by ASR tools. At present, most prototypes of an ASR integration 
into a CAI tool present the terms in isolation, devoid of any additional informa- 
tion. While this is easily modifiable and does not constitute an insurmountable 
obstacle in the use of the tool, it is also true that both traditional digital glossaries 
and most CAI tools easily allow the user to add columns or fields for accessory 
information, such as the column “Booth Info” in InterpretBank, which the user 
can choose to make visible in the conference modality. This feature may also be 
integrated into ASR-supported CAI tools, as suggested by one participant in the 
questionnaire. 

Unsurprisingly, participants appreciated the low latency of the simASR tool, 
as the mock-up had been specifically prepared with this characteristic. As such, 
students experienced an ideal ASR-CAI integration, while real solutions may not 
perform as well as in the experimental setting. Although the results for the sys- 
tems currently available are encouraging, especially for numbers (e.g. Defrancq 
& Fantinuoli 2021), latency remains an essential factor, not to be underestimated 
in the design and use of ASR tools (see Montecchio 2021). It was surprising to see 
that one participant mentioned “high latency” as a negative side of the simASR 
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tool, as the latency was the same for all terms. My hypothesis is that in some 
cases, the participant in question may have preferred to know the equivalent 
faster in order to effectively integrate it into the syntactic structure chosen to 
formulate the TT. 

One aspect in which the ASR tool is undoubtedly superior to the other two 
solutions is the assistance provided by the tool when a term has been misheard 
or not heard by the interpreter, due to the phonological interference experienced 
during SI (Diaz-Galaz & Torres 2019), or simply because the term is unknown. 
This had emerged also during the analysis of how the morphological structure of 
the terms influenced the number of queries (see §6.2.2.1). An ASR engine should 
provide useful support in this cases, provided that the SR performs well, which 
may not always be the case due to the characteristics inherent to oral speech. 


6.2.4 Validation of the CLM applied to computer-assisted SI 


The present study was motivated by the intention to explore how various types of 
in-booth technological support for terminology affect the process of simultane- 
ous interpreting. The hypotheses on the differences in human-machine interac- 
tion and the resulting cognitive effort between traditional digital glossaries, CAI 
tools with manual terminological lookup and ASR-enhanced CAI tools were for- 
mulated using Seeber’s Cognitive Load Model of SI illustrated in §3.6. The present 
section validates the model in light of the results of the experiment discussed in 
the previous sections. 

Based on Seeber’s CLM of SI (2011, 2017), the three solutions were expected 
to differ mainly in the degree of recruitment of manual-spatial resources at the 
response stage (i.e. while interacting with the tool to find the stimulus term) and 
of visual-spatial resources at the perceptive-cognitive stage (for the identifica- 
tion of the equivalent on the monitor). In particular, it was hypothesised that 
the PDF glossary might recruit a higher degree of resources during the query 
(manual-spatial resources at the response stage during the production and mon- 
itoring task), as well as for the identification of the term equivalent on the mon- 
itor (visual-spatial resources, also during the production and monitoring task) 
(see §3.6.2 and §5.2). 

CAI tools were also expected to recruit manual-spatial and visual-spatial re- 
sources, but also to facilitate the querying process due to the progressive search 
and to support the identification of the term equivalent by displaying only the 
relevant terms on the screen (see §3.6.2). 

Finally, it was speculated that the simASR tool would recruit no additional 
attentional resources at the response stage during production and monitoring, 


229 


6 Results and discussion 


as the terms were displayed automatically on the monitor. The simASR tool was 
also not expected to recruit visual-spatial resources for the identification of the 
term on the screen during the production and monitoring phase. 

The findings of the experiment support the assignment of different demand 
vectors to model the differences in the level of resource recruitment for the dif- 
ferent tools. In particular, the significantly lower number of terms found for the 
PDF tool as compared to the CAI tool, lends support to the hypothesis that using 
a traditional digital glossary may be more cognitively taxing than a bespoke solu- 
tion. If the querying process is successful, it stands to reason that the additional 
effort interferes less with the production effort in the interpretation. Hence, as- 
signing a lower demand vector (1) to the CAI tool than to the PDF tool (2) for the 
manual-spatial resources recruited during the response stage appears justified. 

Due to the lack of significant differences in the time to first fixation between 
the PDF and the CAI condition (see §6.2.2.4), I may assign a demand vector of 
2 to the CAI tool for the recruitment of visual-spatial resources in the receptive- 
cognitive stage, thus equating it to the PDF glossary (the ASR tool would receive 
a value of 1). However, these results contrast with the significant difference be- 
tween the PDF and the CAI condition found for the EVS, as discussed above 
(§6.2.2.2), which would justify a demand vector of 1 for the CAI tool. As observed 
in §6.2.2.4, the findings for the CAI condition may be biased by the fact that I 
used the timestamp of the first moment in which the term AOI becomes visible 
on screen as a reference to calculate the time to first fixation. A significant dif- 
ference may indeed be found if the end of the query was taken as a reference 
point instead. From an operational point of view, this might, however, prove 
problematic for the CAI condition, because participants may continue to type af- 
ter having already found the term on the screen. The first fixation may therefore 
fall outside of the time span considered for the analysis. Due to the inconsistency 
between these findings, the assignment of a demand vector of 1 for visual-spatial 
resources in the CAI condition remains but a tentative conclusion, which may 
be further explored in future studies. 

The facilitation effect postulated for the multimodal presentation of the terms 
(visual-verbal and auditory-verbal modality) for the simASR condition is sup- 
ported by the responses to the questionnaire. These findings also corroborate 
Seeber’s proposal to model facilitation effects in the CLM. In particular, they 
support the choice to model the interaction with the ASR-CAI mock-up together 
with the listening and comprehension task (Seeber 2017: 472), which the multi- 
modal presentation facilitated in the experiment. Here, a parallel may be drawn 
with the role of the visual trace of the TT in translation (see Schaeffer et al. 2019). 
In translation, being able to see the TT may help monitoring the writing process 
and the translation choices. In interpreting, it may support the transcoding of the 
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ST as well as the monitoring of the rendition of the TT, albeit with the limitation 
of individual terms. 

The use of different demand vectors to model different levels of resource re- 
cruitment appears useful within the context of the present experiment and is in 
line with the role of these components in Wickens’s (2002) original model. See- 
ber made a different use of the demand vectors both in the early and in the later 
version of his models. As discussed in the literature review (see §3.5.2), in his 
application of the model the demand vectors can only take a value of 0 or 1, or 
of 0.5 to model facilitation effects for multimodal integration. 

This double role of the demand vectors appears rather difficult to reconcile in 
a single model. One might therefore follow two approaches. The first would con- 
sist in modelling multimodal and multicue integration and the level of resource 
recruitment in two separate models: one CLM of resource integration and in- 
terference, i.e. Seeber’s application of Wickens’ model as in Seeber (2017), and 
one CLM of resource recruitment in SI, i.e. my application of the model as in 
Prandi (2017, 2018) and in the present work. The second approach might consist 
in expanding Wickens’ model to include an additional layer of vectors: demand 
vectors as in Wickens’ original model, and integration vectors as in Seeber’s ap- 
plication of the model. To avoid doubling the demand vectors for multiple cues, 
which would take a full demand vector (1), it might be possible to sum the inte- 
gration vectors as proposed by Seeber (2017) and to sum “the average demand, 
across all resources, within a task (and [to sum] over both tasks)”, as originally 
intended by Wickens (2002: 171). 

Figures 6.32, 6.33 and 6.34 represent the CLM applied to SI under the PDF, CAI 
and simASR condition following the second approach of combining demand and 
integration vectors. 

As discussed in the previous sections, there are several unanswered questions 
as to the level of resource recruitment and sub-task interference in CASI. Future 
studies conducted on larger samples might help provide answers which may lead 
to a further refinement of the model. 


6.3 Limitations 


The main contribution of the present work lies in the methodology developed 
for the study of technology support for specialised terminology in simultaneous 
interpreting. Nonetheless, the study presents some limitations, which I discuss in 
this section, before providing my concluding remarks, reflecting on the method- 
ological, practical and didactic implications of my findings, and addressing po- 
tential avenues for further research in this relatively new domain. 
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Figure 6.32: Conflict matrix for the PDF condition 


6.3.1 Participants and choice of experimental design 


An important limitation for the generalisability of the experimental findings lies 
in the small population of participants that could be recruited for the study. As 
discussed in §5.5.1, despite clear efforts devoted to the recruitment of participants, 
I was only able to include nine students in the study, mostly due to a lack of 
time and, probably, interest on their part, and on a series of unforeseen factors. 
The small sample size clearly limits my ability to generalise the results of the 
present study to the population of interpreting students. To counteract this limi- 
tation, a within-subjects design was chosen for the experiment. As my aim was 
to compare simultaneous interpreting with different types of glossary support, 
a within-subject, repeated measures design allowed me to work with a smaller 
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Figure 6.33: Conflict matrix for the CAI condition 


sample wherein each participant acted as his or her own control group. This 
decision proved particularly helpful, as recruitment of participants was more 
complex than anticipated. As the participants were randomly selected among 
advanced students of the master course in conference interpreting of the Univer- 
sity of Mainz and showed, among other aspects, different levels of command of 
the English language and different typing speeds, I feel quite confident that the 
trends observed in the sample were not due to the individual characteristics of 
the participants, but would probably also be found in a larger sample. 

Nonetheless, a within-subject design also presents some limitations, in partic- 
ular due to a potential increase in Type 1 error due to repeated tests in statistical 
analysis. I took this into account in the choice of inferential statistics and by 
applying corrections when necessary. 
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Figure 6.34: Conflict matrix for the simASR condition 


Additionally, learning, boredom and fatigue effects may also represent issues 
not to be underestimated in within-subject designs. While boredom was not con- 
sidered as a potential issue given the difficult task at hand*, even more complex 
when performed by students, learning and fatigue may have posed important 
limitations. 

In particular, it is possible that a certain practice effect may have ensued within- 
task and also from the first trial to the last. Specifically, it is possible that the 
students may have noticed the recurrence of the 5s pause between each contin- 
uation and introductory sentence. This may have caused them to intentionally 


“Although students may have been less motivated to perform well compared to an exam situ- 
ation or to a real interpreting assignment. However, I can reasonably assume that a low level 
of motivation would have affected all trials equally. 
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slow down or interrupt their rendition of the source speech while looking up 
terms, as they were aware of the fact that they could catch up with the speaker 
in the short break between clusters. For this reason, the EVS measured cannot 
be generalised as the average EVS of students working with PDF, CAI or ASR 
glossaries during SI, as it is possible that different values may be observed in a 
more naturalistic setting with less controlled speeches. 

I had taken the learning effect into account and attempted to exclude it from 
the equation by training the participants ahead of data collection. If students had 
developed strategies to work with the individual tools, this would have already 
happened before testing and not during the experiment. However, it is possible 
that the fixed structure of the speeches may have promoted a certain practice ef- 
fect within-task, as the test speeches were made up of collated sentence clusters, 
unlike the practice speeches which were more naturalistic in nature. Nonethe- 
less, if a learning effect occurred, it would have occurred for all three treatments. 
The fact that there was a significant difference in the EVS between the three 
conditions seems to suggest that the type of tool used to prompt the participant 
with specialised terminology did affect the speed of integration of the term into 
the rendition. It would be interesting to further explore this instance in more 
naturalistic settings and also while manipulating the speaker’s delivery speed, 
as presentation rate has been proven to influence the interpreter’s ear-voice lag 
(see Barik 1973, Lee 2002). 

As for fatigue, it is inevitable that students may have felt more tired at the 
end of the testing session. The trials lasted around 20 minutes each, of which 
14 were occupied by the very demanding interpreting task. Given the high num- 
ber of terms looked up on average in the PDF and CAI condition, it would have 
probably been sufficient to limit the length of each speech to around 10 minutes, 
in order to replicate the average duration of an interpreting exercise. I had con- 
trolled for a potential order effect experimentally by randomising the speech-tool 
combinations. It is interesting to notice that performance evaluations and accu- 
racy scores were higher for the simASR condition across the board, even though 
in some cases the simASR treatment had been the last in the experiment. In my 
opinion, this might suggest that, even in situations of increased fatigue, the type 
of support provided by an ASR tool may help promote a high quality delivery, 
at least in terms of terminological accuracy and adherence to the source text in 
terms of informational content. 

Finally, it should be stressed that, as in most other studies available on the topic 
(see §2.4), the experiment was conducted on students. Therefore, my findings 
cannot be generalised to the population of interpreters, for which the experiment 
outcomes may (or may not) have been very different. 
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6.3.2 Use of simulated ASR 


The results for the simASR condition speak in favour of the adoption of CAI 
tools with integrated ASR as compared to traditional digital glossaries and CAI 
tool with manual look-up. Particularly, a tool with integrated ASR poses the ad- 
vantage of reducing the additional cognitive load generated by manually query- 
ing the glossary for terminology. Nonetheless, it is important to remind the 
reader that, in the present experiment, the absolute ceiling performance of an 
ASR-enhanced CAI tools was simulated. This implied mocking-up a system with 
perfect precision and recall, excluding potential system failures from the experi- 
mental design. As discussed in §5.5.6, this was a conscious choice. It was taken to 
avoid further complicating an already highly complex experimental setup within 
the context of a study which presents an exploratory character and which mostly 
aims to offer a methodological contribution to the field of CAI research. 

In light of these considerations, it is not possible to extrapolate the findings of 
the experiment to real-life CAI tool without hypothesising that system failures, 
which are bound to occur, may have a negative impact on interpreters’ cognitive 
processing and their interaction with CAI tools. In some instances, it may even 
prove counterproductive to adopt an ASR-enhanced CAI tool during SI, precisely 
because even high-performing systems may offer sub-optimal support under cer- 
tain conditions. On the one hand, this will require further research to explore the 
effects of system failures on SI, both from a process- and from a product-related 
perspective. On the other hand, increasing interpreters’ AI literacy may assist 
them in selecting the right tool for the job and in adjusting their expectations 
towards Al-enhanced tools, thus contributing to making their use of said tools 
more effective. 


6.3.3 Priming 


When working with a glossary, be it in PDF format, in a CAI tool, or even printed 
on paper, it is possible that additional terms may be visualised while looking for 
another term simply because they are on the same page or because they appear in 
the list of results. In those cases, it is possible that for said terms a priming effect 
occurs: the interpreter may identify said terms faster when she looks them up 
after having already viewed them on screen. In the present experiment, a num- 
ber of terms had already been displayed on the screen during previous queries. 
Priming may have determined shorter times to first fixation and shorter fixation 
durations for these terms. 

Despite this limitation, in the present study I chose not to include this subset 
of terms in the analysis. This decision was made for reasons of practicality, as 
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discussed in §5.5.7, but it would have certainly been interesting to explore this 
further. For instance, a sample of terms likely to have been primed may have 
been analysed for all participants. The first step would have consisted in the 
identification of the terms that had been looked up by all participants, for each 
of the three speeches and for both the PDF and the CAI condition. If the simASR 
tool was used, only one term was shown at a time, so no priming could have 
occurred. The next step would have consisted in reviewing the gaze replays for 
the participants working with the PDF glossary. When using a PDF glossary, it 
is possible to visualise terms occurring later in the speech only if they are alpha- 
betically close to the term currently being looked up. With a CAI tool, it is more 
probable for terms to be visualised on screen even though they are mentioned 
later in the speech, for example because one of the elements making up the term 
contains the letter sequence typed by the test subject. Therefore, the PDF con- 
dition should be selected as the reference for the identification of the sample of 
terms (searched/found in the glossary) likely to have been primed. Finally, addi- 
tional AOIs may be drawn on top of the regular AOIs to keep the two analyses 
separate. 

While I did not consider this aspect in the analysis of gaze data, I may refor- 
mulate my conclusions as follows: even though the use of a traditional digital 
glossary or of a standard CAI tool may facilitate the identification of terms on 
the screen, the ASR integration nonetheless promotes a faster identification of 
the term on the monitor. However, it is possible that some of the differences ob- 
served between the PDF and the CAI tool may be explained by the priming effect 
rather than only by the different search mechanism. 


6.3.4 Eyetracking methodology 


The present study was the first to explore the cognitive implications of SI with 
CAI support with the eyetracking methodology in combination with more estab- 
lished methods focusing on the product of technology-supported SI, such as the 
analysis of terminological accuracy and errors and omissions in the rendition. 
In addition to the priming effect discussed above (§6.3.3), the collection of gaze 
data presented some methodological challenges, which have in part limited my 
interpretation of the experiment outcomes. 

The first challenge is linked with the activation and deactivation of the areas of 
interest on the stimulus terms. In the PDF and CAI condition, in several occasions, 
the previous stimulus term was still visible on screen when the next term was 
pronounced by the speaker. To facilitate my analysis, I decided to deactivate the 
previous term as soon as the query for the new stimulus had been started by the 
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participant. This was a necessary, albeit arbitrary decision, but which was applied 
to all stimuli in the same way. It would certainly be interesting to explore the 
gaze behaviour of the participants in situations in which both terms are visible 
on screen. However, this would have exceeded the scope of the present study, 
which is why I chose to exclude this aspect from my analysis. It should be noted, 
however, that in some cases the terms disappeared from the monitor soon after 
the delivery of the sentence cluster in question had been rendered in the target 
language. This was due either to the participant actively clearing the search field 
immediately after the query to prepare for the next search, or to the participant 
having looked up another term unknown to them, which I had not selected as 
stimulus (see §6.1.2.1.7). This may explain shorter total fixation times on the term 
AOlIs and even shorter fixation durations for some participants (see §6.1.2.5). 

The second limitation is linked with the fact that, in the PDF and CAI con- 
ditions, the AOIs could only be placed on the terms which had been found in 
the glossary. This aspect of my experimental design made it impossible to use 
eyetracking to explore the cognitive impact of a failed query, which may have 
yielded interesting results. 

Additionally, the metric “time to first fixation”, which I used to contrast the 
recruitment of visual-spatial resources in the three conditions, is limited in its 
ability to compare tools with different query mechanisms, such as in this case. 
The first fixation on the term in the simASR condition is likely to coincide with 
processing, while the first fixation on terms in the other two conditions may 
only reflect the individuation of the term on the screen (§6.1.2.4). For this reason, 
I did not adopt the metric “first fixation duration”, as identifying the first duration 
reflecting cognitive processing of the term would have probably resulted in mere 
guesswork. 

Despite some limitations, the use of the eyetracking methodology in this field 
of interpreting studies seems promising and may reveal aspects of human-ma- 
chine interaction with CAI tools still unexplored with different methods. 
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The present study set out to explore the impact of digital terminology support 
tools on the SI process. Through an experimental contribution comparing tradi- 
tional digital glossaries, CAI tools with manual look-up and ASR-enhanced CAI 
tools, the study addressed two main limitations in current CAI research: the al- 
most exclusive focus on the product of CASI and the lack of a validated method- 
ology for the exploration of the CASI process. Building upon previous research 
conducted on the topic, I explored the impact of the different support solutions 
on the SI process through product-related measures, but I also analysed the use- 
fulness of additional process-based measures. The present study was therefore 
the first to adopt a mixed-method approach for the exploration of the cognitive 
processes of CASI, deriving its methods from TPR, and exploring assumptions 
on the impact of CAI tools on the process of SI through a systematic approach. 

Chapter 1 introduced the topic of terminology in conference interpreting and 
described the relevance of terminology as a quality factor. Additionally, it re- 
viewed conference interpreters’ habits for terminology preparation pre-assign- 
ment and for terminology look-up during the assignment emerging from several 
surveys conducted on the topic. 

After reviewing the main technologies applied to interpreting, Chapter 2 
broadened the analysis to supporting technologies for terminology work, with a 
focus on the most recent development in this field: CAI tools with and without 
ASR support. The chapter reviewed current CAI research and discussed open 
questions not yet addressed in scholarship. 

As the main aspect of innovation of the present doctoral work consisted in the 
exploration of technology-supported SI cognition, Chapter 3 discussed interpret- 
ing from a cognitive standpoint. The chapter illustrated and contrasted relevant 
theoretical models derived from cognitive psychology and Interpreting Studies 
and previously applied to experimental research on the interpreting process with 
CAI tools and multimodal input. Seeber’s CLM of SI with text was applied to the 
present research object to illustrate the hypothesised differences in the cognitive 
impact of tools under the three conditions contrasted during the experiment. 

Chapter 4 discussed the various approaches adopted in Interpreting Studies 
and TPR to measure CL, discussing the benefits and shortcoming of theoretical 
approaches as well as subjective, performance, behavioural and physiological 
methods. 


7 Conclusion 


In Chapter 5, I defined the research gap addressed by the experimental contri- 
bution and formulated the hypotheses on CL in CASI. Additionally, I motivated 
the selection of the metrics analysed in the experimental contribution and illus- 
trated the methodology of the experiment conducted to verify my hypotheses. I 
first presented the method and objectives of the pilot study carried out to validate 
the stimuli and methodology adopted in the main experiment. I then discussed 
the main experiment, going into the details of the participants’ training, of the 
materials and apparatus used and of data collection and preparation. 

Chapter 6 presents and discusses the results of the analyses of the experimen- 
tal data, which overall support the research hypotheses. The chapter also illus- 
trates the main lacunae of the study. 

In this final chapter, I offer some reflections on the methodological, didactic 
and practical implications of the findings of the present study and suggest poten- 
tial areas of exploration to be addressed in future studies on the relatively new 
field of computer-assisted (simultaneous) interpreting. §7.1 presents the method- 
ological implications for future studies on this topic. In §7.2, I address the im- 
plications for the inclusion of CAI tools with and without integrated ASR in 
the interpreting curriculum. §7.3 discusses practical implications for the devel- 
opment and improvement of bespoke support tools for conference interpreters. 
§7.4 concludes the work by suggesting potential avenues for future CAI research. 


7.1 Methodological implications 


The main contribution of the present study lies in the development of an exper- 
imental methodology for the exploration of the CASI process. As described in 
Chapters 5 and 6, the research object was investigated through the combination 
of multiple methods for the collection of primarily quantitative data. 

Building on a previous study which had highlighted the importance of training 
for effective in-process interaction with CAI tools (Prandi 2015a,b), the pilot study 
and the main experiment were preceded by a training phase. The choice to switch 
to an online training may prove particularly useful also in future studies, as it 
has the potential to reach a higher number of participants while at the same 
time allowing for a more personalised and flexible, self-paced training process, 
both in terms of the frequency and of the integration of the training into the 
subjects’ schedule. The online format may also allow for an easier integration 
of the participants’ training into the study design as compared to face-to-face 
training. 

As for the stimulus material used in the experiment, the preparation of the 
speeches turned out to be highly time-consuming. Nonetheless, the result is a set 
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of highly controlled, highly comparable speeches which may be used to further 
explore the cognitive implications of human-machine interaction during inter- 
preting, for instance in terms of coping tactics adopted during interpreting. In 
light of the current lack of uniform methods and validated materials for the in- 
vestigation of the CASI process and product, it is my hope that this material will 
prove useful also for future studies in the field. 

With reference to the study design, the adoption of a mixed-method approach 
appears promising. This approach allowed me to link observations derived from 
the product-based measures (term accuracy, errors and omissions) with the find- 
ings from process-related measures derived from TPR. This represents a step 
forward as compared to previous studies which had adopted only product-based 
metrics. In addition, the choice to combine several metrics allowed for a deeper 
understanding of the process of SI with digital terminological support, bringing 
to light a series of phenomena which would have otherwise remained unknown. 

The inclusion of multiple measures and methods commonly adopted in TPR 
to study the translation and interpreting process proved beneficial. Further work 
is however necessary to refine the measures used and identify additional useful 
metrics for the investigation of CASI. 

Following this approach is however likely to produce a large amount of data 
which requires extensive preparation, thus complicating the analysis. Future 
studies may therefore choose to focus on individual aspects which the present 
work has touched upon. 

The choice of a within-subject design proved valuable to cope with the limited 
number of participants available. In particular, it allowed for the use of inferential 
statistics even on a limited population of participants, improving the reliability 
of the results presented. Larger samples, however, would provide greater confi- 
dence in the results. 

A between-subject design, despite requiring accurate participant selection to 
ensure sample homogeneity, may ensure even greater comparability in the stim- 
uli used and lend further support to some tentative observations formulated in 
the present contribution. However, until the use of CAI tools becomes main- 
stream, it is possible that between-subject designs with sufficiently large samples 
may be difficult to adopt and that within-subject designs may constitute a more 
practical choice. Additionally, it may be considered unethical to only provide 
training to one group, so this should be taken into consideration especially for 
studies involving students. Furthermore, if we are to establish which tools may 
best support interpreters during interpreting while interfering the least with the 
other subprocesses involved in SI, intra-subject explorations may indeed repre- 
sent a more adequate design choice to address our research questions. 
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Since a few institutions have already introduced CAI tools into their curricula, 
studies involving larger populations of student participants would represent a 
valuable contribution. However, an important limitation of the present study and 
of previous CAI research lies in the almost exclusive involvement of trainee in- 
terpreters in the experiments, as discussed in §6.3.1. Hence, it appears necessary 
to also include professional conference interpreters in studies on technology- 
enhanced interpreting. 


7.2 Didactic implications 


The outcome of the present study presents a series of implications for training, 
especially because the sample population involved in the experiment and in the 
pilot study was made up of student interpreters. 

To start, the study explored the possibility to train students on the tool func- 
tionalities through distance-learning. I see potential for the development of e- 
learning modules on this topic. In light of the still limited inclusion of CAI tools 
into the training of 21st century interpreters, online training may represent an ef- 
ficient way to promote the development of new digital skills despite bureaucratic 
or logistic limitations. Especially the logistic limitations which have emerged sig- 
nificantly in the wake of the COVID-19 pandemic may be partly addressed by 
distance training. However, it should be remarked that, for the present experi- 
ment, no didactic intervention aimed to promote the students’ effective use of 
CAI tools was included in the training module: the participants’ training mostly 
included self-directed practice sessions. Our currently still limited understanding 
of the CAI process and of the impact of CAI tool use on the product of SI rep- 
resents an important limitation for CAI tool training. Nonetheless, as not only 
training, but also research has had to address the logistic limitations imposed 
by the pandemic, using online modules may be useful if participants are only to 
gain sufficient practice in the experimental task ahead of data collection. 

Anecdotal observations conducted on the students’ interaction with the dif- 
ferent support tools during the experiment (see §6.1.2.1.7) highlighted a some- 
times ineffective approach to the use of the tools, emerging for instance as re- 
peated queries or as queries performed for terms of which the spelling was un- 
known. These phenomena, combined with a certain over-reliance on the tools 
observed in the present and previous studies (e.g. Prandi 2015a,b, Van Cauwen- 
berghe 2020), would suggest that training may not only be necessary to develop 
the required practical skills in operating the tools in the booth, but also as con- 
cerns the strategic dimension of the in-booth interaction with CAI tools. In partic- 
ular, it appears important that students and professionals know the technologies 
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behind ASR-enhanced CAI tools and be able to adjust their expectations on the 
systems and adopt effective coping tactics in case of system failure. 

In light of the above, I believe that training should also address the benefits 
and shortcomings of each type of solution also from a strategic standpoint, i.e., in 
terms of how the tool selected may affect the process and product of interpreting. 
An example is the positive, although unsurprising, effect on the EVS observed for 
the ASR mock-up (§6.2.2.2). As IS literature has found that adjusting the décalage 
may be an effective tactic to cope with very dense or fast speeches (e.g. Gile 
2009), the choice between an ASR-enhanced and a CAI tool with manual look- 
up may also be motivated by reasons of this kind. At the same time, in §6.2.2.2, 
I had formulated the hypothesis, which remains to be tested in future studies, 
that a faster integration of the term into the rendition may also coincide with a 
syntactic structure closer to the original. For some language pairs, this may result 
in a less fluent or idiomatic delivery. This, however, also remains to be explored 
in future research. Overall, I believe that it would be beneficial to discuss the 
implications of the choice of one tool over other solutions not only in terms of 
its potential impact on the delivery, but also of its interference with the other 
cognitive subprocesses of interpreting. 

The strategic dimension of human-tool interaction may also be addressed at a 
deeper level, for instance in terms of the query strategy to adopt during interpret- 
ing for manual look-up. In my study, trigrams were the category of terms that 
were found more easily in the PDF and CAI condition, presumably because par- 
ticipants had more linguistic material to use for the query (see §6.2.2.1). On the 
other hand, participants had more difficulties in finding unigrams. Trainers may 
therefore draw the students’ attention to this aspect by pointing out effective 
querying strategies also oriented to the morphology of the terms. 

Despite the potential for accuracy improvement with support tools, the pres- 
ence of errors and omissions highlighted the crucial role of preparation in SI. 
Therefore, guided in-booth experience with the tool may also prove useful to 
stress the importance of the pre-assignment phase and to ensure a more effec- 
tive interaction with the tool. 

Finally, in light of the severe errors and complete omissions observed despite 
the high level of terminological accuracy achieved, trainers may want to raise 
awareness on the trade-off between the support provided by the machine and 
the additional effort inherent to human-machine interaction during SI. 

The suggestions outlined above are not intended to be exhaustive, but were 
presented as a means of illustration of the potential implications of CAI research 
for training. At present, these suggestions remain hypotheses based on the ob- 
servations conducted in the present study. For all its limitations, however, the 
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present contribution highlighted several issues which, if corroborated by further 
studies, may offer important implications not only for professional practice, but 
also for training. If we are to prepare interpreting trainees to effectively use CAI 
tools in their professional career, it appears necessary to conduct further research 
to gain a deeper understanding on the impact of CAI tools on the process and 
product of SI, and to align training with the findings of CAI research. 


7.3 Practical implications 


The findings from the present study, which are in line with similar experiments 
conducted on ASR-enhanced CAI tools for the in-booth prompting of numbers, 
may have important implications also for the future development of support tech- 
nologies for interpreters. If the ASR module does not fail, as was tested in the 
context of the present experiment, it seems to provide a superior type of support 
to the trainee interpreter, with the lowest additional cognitive effort and the 
highest degree of accuracy observed. Against this background and in light of the 
considerable advances in AI, in particular in the performance of ASR engines, it 
is safe to assume that Al-enhanced, third generation CAI tools may represent the 
in-booth support tool of choice for a large number of interpreters in the future. 


In response to a question in the debriefing questionnaire, some students had 
highlighted the inability to perform manual queries when needed in the simASR 
condition as a shortcoming of the system. Therefore, while it seems reasonable 
to focus on the development of ASR-enhanced CAI tools in the near future, i. e. 
requiring no active search in the glossary by the interpreter, hybrid systems may 
also be explored as an option to reconcile the benefits of automatic support with 
the need to actively query the glossary under certain circumstances. 


However, some of the benefits observed for the ASR-CAI mock-up may have 
originated from the specific user interface and terminology presentation mode 
chosen for the experiment. Both the present study and previous research have 
highlighted potential pitfalls in interpreter-tool interaction, such as irritating or 
distracting features, which may be addressed by interventions on the tools’ UI 
design. Valuable steps in this direction have been taken in TPR to explore the 
origins of the cognitive friction experienced by translators using CAT tools. CAI 
research may derive useful methods and insight from this area of TPR, thus in- 
forming the design of future tools. 
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7.4 Future work 


In addition to the tentative conclusions formulated in the previous sections, sev- 
eral aspects have emerged from the present study which deserve to be further 
explored in future research. 

One area of research may focus on the impact of the performance of the ASR 
engine on the product and process of SI. Previous studies have identified the 
risk of over-reliance on the tool (Prandi 2015a,b, Defrancq & Fantinuoli 2021, 
Van Cauwenberghe 2020). At the same time, Defrancq & Fantinuoli (2021: 87) re- 
ported a potentially beneficial psychological effect deriving from the perception 
of the ASR tool as a “safety net”. Both aspects also emerged from the debrief- 
ing questionnaire administered to my participants post-study. However, in my 
experiment, no system failures were simulated for the simASR tool. Explicitly 
introducing this variable in future studies may provide further insight into the 
psychological and practical impact of system failures when ASR is provided in 
the booth. 

The questionnaire adopted in the study only explored the reception of the tools 
at a broad level. Nonetheless, it was useful to generate a series of hypotheses, 
which may be further tested in future explorations of the research object. If CAI 
tools become a staple in the standard toolkit of conference interpreters, large- 
scale questionnaires may be used to further explore the reception of such tools 
and identify potential shortcomings to be addressed by developers and trainers. 
First steps in this direction have been taken!, but there are still a lot of aspects 
which deserve further exploration, and which may be investigated in future stud- 
ies focused on the CAI process. 

A third avenue, only briefly touched upon in the pilot study, may investigate 
how the provision of CAI support in the booth affects the tactics used to cope 
with specialised terminology. In particular, future studies may explore the impact 
of preparation on the interaction with the tool in the booth, also with the goal to 
establish which strategies may lead to the best outcome in terms of the trade-off 
between terminological accuracy and overall quality of the rendition. 

Additionally, it should be noted that CAI research has thus far mostly focused 
on the simultaneous mode. With a few exceptions (e.g. Wang & Wang 2019), con- 
secutive interpreting has not yet been in focus. However, it may be hypothesised 
that the technologies deployed to support the SI process may also prove valuable 
for the consecutive mode. Further research appears necessary to determine the 
impact of supporting technologies on the process and product of consecutive in- 


'See for instance the EABM (2021) project. 
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terpreting, and to establish validated methodologies for the exploration of this 
research object. 

Finally, future studies may choose to explore the adoption of other metrics for 
the investigation of the product and process of SI with CAI tools, with and with- 
out integrated ASR. For instance, the analysis of the quality of the interpreters’ 
output may be conducted using a more comprehensive framework going beyond 
the broad categories of grave error and complete omission chosen for the present 
study. As discussed in §6.2.1.2, the adaptation of established and standardised 
quality evaluation frameworks, as has been done for instance in research on hu- 
man translation and post-editing, may offer a more nuanced picture of the impact 
of live in-booth support on the quality of SI. 

Furthermore, it would certainly be interesting to include metrics centred 
around the presentation of the interpreted texts, such as prosody and pause pat- 
terns, and to include final users in the evaluation. In addition to cognitive effort, 
the stress experienced in working with in-process support tools may also be in- 
vestigated, ideally with a combination of physiological measures and subjective 
measures. 

Despite having produced a growing amount of research in recent years, the 
area of Interpreting Studies focusing on CAI is still in its infancy. The present 
study was conceived at a time when ASR support for interpreters was just start- 
ing to emerge. Since then, the application of technology to interpreting has ex- 
perienced a quantum leap, and an increasing technologisation of the profession 
may reasonably be expected in light of the increasing uptake of technology by 
interpreters over the past few years, further accelerated by the recent pandemic. 
The increasing sophistication and capabilities of technology thanks to the ad- 
vances in AI may equally be expected to further promote the permeation of tech- 
nology into the interpreting profession. Despite its focus on a specific set of tech- 
nological solutions, it is my hope that the methodological contribution offered 
by the present study may prove valuable for further explorations on technology 
applied to interpreting, a research subject which is bound to become increasingly 
relevant for the interpreting profession in the near future, but which currently 
remains still largely unexplored. 
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(1) 


(2) 


(3) 


(4) 


(5) 


Commissioner, thank you once again for inviting me to today’s 
conference. 

I would like to start my speech by providing some information about 
biocrude. 

At present, the efforts to produce it are still limited, but things are 
changing. 

Before talking about its production, let me address some of its chemical 
properties. 

Perhaps the most interesting one is the fact that this kind of fuel has a 
low flash point. 

This is very important because it means that less energy is required to 
produce it. 


I believe we should support research in this field, because the advantages 
don’t end here. 

One should also mention that its pour point is also much lower than for 
other fuels. 

But this conference is not about chemistry, so let’s move on to the next 
point. 


Now, of course the production of this fuel is quite complex, as is often the 
case. 

It first undergoes what is known as hydrotreating, which is quite common 
in this industry. 

After that, the fuel is ready to be used in transport instead of more 
harmful ones. 


To make the production of this fuel possible, various devices have been 
developed. 

A good example is the bubbling fluidized bed, which has a pretty long 
history. 

It is quite clear, however, that we need to pursue many options in terms 
of technology. 


A Speech A 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


248 


These kinds of devices I have just talked about come with some 
disadvantages. 

The biggest one is that they require an inert carrier gas to operate, unlike 
other devices. 

This might lead to a series of issues in terms of quality of the end product. 


There are other options that make our transport sector less harmful to 
the environment. 

By focusing, for instance, on woody biomass fuels, we can truly make a 
difference. 

They have the potential to help us respond to the challenges were facing. 


These fuels can be used in road, railroad and also aviation transportation. 
A real breakthrough in the transport sector could be represented by water 
splitting. 

Luckily, there are already many different types of clean fuels that can be 
used in transport. 


As you can imagine, the production of these fuels involves very advanced 
technologies. 

New technologies are replacing plug flow reactors, which present some 
issues. 

And I think that producing clean fuel shouldn’t harm the environment. 


I don’t want to bore you too much, so I’m not going to name all kinds of 
clean fuel. 

However, I would like to provide you with a good example: rapeseed 
methyl ester. 

I know this name may sound intimidating, but it’s actually just fuel. 
Clean fuels are obtained through different processes and with different 
methods. 

Of the two main ways to obtain them, the most innovative one is 
transesterification. 

It’s however a rather complicated chemical process, so I won't go into too 
much detail. 


I would like to mention, however, that this process presents a lot of 
advantages. 

For instance, it makes it possible to reuse materials such as spent 
bleaching earths. 

This shows that simple materials can be used to produce clean fuel. 
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Fuel of this kind can be obtained, for example, through a process that 
extracts oil from seeds. 

At the end of this process, we have a residue cake, which is what is left 
after seeds are crushed. 

Depending on its characteristics, this residue can then be used as a 
fertiliser or to feed animals. 


But what are the resources we can use to produce these kinds of fuels? 
The first category involves, for instance, short rotation coppice. 

Let me give you some more information before moving on to the other 
two categories. 


These resources are used to produce more efficient and less harmful fuels. 
Fuels of this sort are still quite new and can be derived, for example, from 
switchgrass. 

The new technologies used in this field are expected to help expand 
production as well. 


The second category involves resources that are derived from the 
resources in the first category. 

These resources can be obtained chemically, as is the case for black liquor. 
They can, however, also be produced using physical or biological 
processes. 


This means that we have a lot of different methods at our disposal. 

Let me just briefly mention pulping, which will be further discussed this 
afternoon. 

Iam sure my colleagues will be able to tell you something more about it. 


Unfortunately, we don’t have much time to address this topic in 
particular. 

I would like, however, to mention liquid rosin, which I know a bit more 
about. 

Unlike the resource I mentioned before, it is the result of a natural 
process. 

The third category is nothing special as it involves all kinds of waste 
from human activities. 

Another good example I forgot to give you for the first category is corn 
stover. 


As you can see, it is possible to use very common materials to produce 
fuel. 
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derived, such as wheat. 

To this aim, wheat must undergo two different processes, the first of 
which is called milling. 

This simply means that the cereal is cut into much smaller pieces. 


After undergoing this first process, the second phase begins. 

An important stage of this process is kilning, which occurs under 
controlled conditions. 

So far, I’ve been talking about clean fuels mainly used in the transport 
system. 


There is however another field I would like to describe in more detail. 
A good alternative to coal, which can be used for heating purposes, is 
lignocellulosic solid biomass. 

The gas obtained from it can also be used to generate electricity. 


There are two main processes used to produce the necessary resources 
for clean heating. 

The first one is called gasification and what we obtain through it can also 
be used for cooking. 

The gas can, however, also be converted to electricity or used for other 
applications. 


To perform this process, various devices can be used, although some are 
preferable. 

Among these systems, the entrained flow gasifier is an interesting device. 
It is preferred because it has a lower impact on the environment. 


After the process, the gas is filtered and can be used to generate power 
more efficiently. 

Sometimes, however, the efficiency of the process can be lower due to 
elutriation. 

This is why it is very important to focus on devices that limit this issue. 


Many African countries are already trying to find clean alternatives to 
traditional coal. 

One of these is the production of green charcoal, which looks to be very 
promising. 

It is an environmentally friendly alternative to traditional charcoal, 
derived from vegetation. 


(27) There has been a lot of media coverage about the negative consequences 
on the environment. 
One of the first things that can be done to prevent them is investing in 
soil amendment. 
The negative impact of uncontrolled production is, unfortunately, quite 
wide-ranging. 

(28) Luckily, there are various methods and tools that we can use to 
counteract such effects. 
Let me briefly talk about biochar — not a new invention, but a very useful 
one. 
It can endure in soil for many years and has many potential benefits. 


(29) On the one hand, it can be used to improve the fertility of our soils. 
On the other hand, however, it may also play an important part in carbon 
sequestration. 
This is true especially when coupled with other processes and measures. 


(30) We have witnessed improvements in many sectors and many countries. 
In the transportation sector there has been an increase in the use of 
carbon sequestration. 

This technology makes trains more efficient and is good for the 
environment. 


(31) To produce gas, research and development is exploring new possibilities. 
In order to maximise production, researchers are working on steam 
methane reforming. 

This process comes with a lot of advantages, even though it is quite 
expensive. 


(32) Despite the advantages, the process I just mentioned comes with some 
challenges. 
One of these is something called coking, which might have negative 
effects on production. 
Additionally, the whole process is still considered quite costly and 
impractical. 


(33) We all know that we must also start looking elsewhere if we want to 
protect the environment. 
We need to keep investing in tidal barrages, for example, which are 
proving to be a valid alternative. 
By investing in this new sector, my country had an annual export of 
several billion euros a year. 
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Let me conclude my speech by describing how we can harvest the energy 
of ocean waters. 

The most famous system used to obtain this kind of energy is probably 
ebb generation. 

I guess all of us have heard about it before, so I don’t need to explain this 
further. 


We can, however, also capture the energy derived from ocean waves. 
For instance, we can use point absorber buoys in order to generate 
electricity. 

This is, however, only one of the four most common approaches and 
technologies. 


Over the past few years, new technological solutions have entered the 
market. 

Experts have already been working to develop oscillating water columns. 
This is, however, still not enough, so Europe must keep investing to bring 
about real change. Thank you. 
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Ladies and gentlemen, today I will talk about a topic that is very dear to 
me. 

I will be talking about transmutation, a process used to generate nuclear 
energy. 

It is rather complicated, so I promise not to go into too much detail. 


Some of you may have already heard this term before, although in a 
different context. 

It described the transformation of base metals into gold attempted by 
alchemists. 

I find the history of this word very fascinating, but let’s not digress. 


Um sure you will agree with me that nothing in life is without 
consequences. 

Let’s think about what happens when we build a storage dam. 

It is for sure useful to generate electricity, but also negatively impacts the 
environment. 


This is true also for nuclear energy, which generates a lot of waste of 
different types. 

To start, I'd like to mention depletalloy, which was long considered 
unusable. 

It is only mildly radioactive, but is not, however, the only type of waste 
we get. 


After its extraction, the raw material containing uranium is crushed into 
sand. 

The useful material is then removed and we are left with mill tailings. 
They can be carried by the wind and enter our waters, which is not a 
desirable outcome. 


This is a complicated topic, because even apparently safe materials can 
be radioactive. 

Even though we’re talking about small amounts, this is true also for shale. 
But this is something that will be addressed by other speakers later today. 
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Luckily, however, in this industry there are also less problematic types of 
waste. 

You might have guessed that I’m referring to spent nuclear fuel. 

Even though it can no longer be used directly, it can be repurposed. 


So as you can see, even in this controversial sector there’s a positive side 
of the coin. 

Industry is focusing on mixed oxide fuel, which is already widely used. 
Who would have thought that recycling was possible in this sector, too? 


One of the main advantages of this fuel is that it’s pretty easy to 
manufacture. 

It is not used all over the world, but in some countries it powers breeder 
reactors. 

This certainly doesn’t solve the problem, but at least reduces the amount 
of waste. 


Not all waste is equally dangerous and can be classified into three groups. 
After initial treatment, some waste can be mixed with blast furnace slag. 
This is, however, not a solution feasible for the most dangerous material. 


Let’s take a look at the other two categories that I haven’t discussed yet. 
The first one isn’t very interesting, while an example for the second is 
cladding. 

A problem, however, still remains: at some point you have to get rid of 
the waste. 


And this is where things get tricky; this is what causes concern. 
What makes people think twice is especially the issue of nuclear waste 
disposal. 


The waste can indeed remain radioactive for thousands of years. 


There are, however, solutions to this problem, but not all of them are 
good. 

The first one is burying the waste in so-called deep geological repositories. 
But who would want to have these near where they live? 


I am quite sure no one would, and that’s why so many people are against 
this type of energy. 

And the waste has to go through vitrification beforehand, so the process 
is actually not so easy. 

So as you can see, things are actually not quite as easy as they might 
seem at first. 
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What I just mentioned isn’t, however, the only solution we could adopt. 
One additional potential solution is storing the waste in boreholes. 

But because of its costs and impact on the environment, this is not 
implemented. 


Some scientists have already come up with very creative solutions. 

It may actually be possible to transport the waste into space using mass 
drivers. 

The necessary technology is not there yet, but it might be available in the 
future. 


As you all know, the waste cannot be eliminated completely. 

This is the reason why dry cask storage is often used in this field. 

This system comes in various designs, some of which can also be used for 
transportation. 


Research is constantly looking for new solutions to the issues I’m 
discussing today. 

One such solution is simply storing the waste products in salt domes. 
Some, however, criticise this solution because they consider it dangerous. 


Another problem is what to do with the plants once they are no longer 
active. 

Among the solutions to this problem, entombment is just one of the many 
possibilities. 

It is the least used option because it is very complex and requires 
continuous surveillance. 


After a plant has been shut down, some issues must still be solved. 
Even with no reactions, some decay heat remains, which is very 
dangerous. 

For this reason, many people tend to discard the subject very quickly. 


The answer to all these issues lies in the process I’m talking about today. 
It should not be confused with the process called fission, which produces 
the waste. 

That process is the one used to create the atomic bomb, such as that of 
Hiroshima. 

And then of course there’s another process that we all know and learnt 
about at school. 

The reaction I’m talking about naturally occurs in stars and is called 
fusion. 
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It is the process that takes place in the Sun, at extremely high 
temperatures. 


This process can produce energy with a virtually unlimited supply of fuel. 
For this and other reasons, tritium breeding is already being tested and 
demonstrated. 

As you can see, the process I’m discussing is feasible and can help get rid 
of the waste. 


It cannot, however, solve the problem completely, so we must keep 
looking for alternatives. 

Let me just mention, for instance, airborne wind turbines, which have 
proven to be very useful. 

It may not sound like it, but I am in favour of this kind of technology, too. 


And I particularly appreciate the investments that have been made into it. 
This has made possible to develop nacelles made from more sustainable 
materials. 

This would also reduce costs and make the technology accessible to more 
countries. 


I was reading about this the other day and I have to say things look very 
promising. 

The reduction in the costs for onshore wind is just one factor in favour of 
this source of energy. 

Nonetheless, huge progress has been made in the sector were discussing 
today. 


Part of this progress is linked with the possibility of using it for other 
applications. 

Many countries today are discussing the need to promote cogeneration. 
Though not very widespread, this concept has already been applied in 
various industry sectors. 


It has significant potential and could open up many new markets in the 
mid and long term. 

Partnerships between the public and private sector are underway in the 
field of desalination. 

Through this process, the same plant can be used to produce fresh water 
as well as energy. 


This is not only good for our communities, but especially for the 
environment. 
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In fact, we can make full use of brackish water thanks to this process. 
This is relevant for the Middle East, which will probably invest in the 
sector were discussing today. 


I believe that if we truly want to protect the environment, we must be 
flexible and open. 

We cannot get rid of peaker plants because they are still needed. 

But I think focusing on new approaches can really help us take the next 
step. 


And this is true not only for clean energy, but also for traditional 
solutions. 

Governments should start setting aside funds for fast burst reactors. 

The technology is already there, but developing it further would help cut 
costs too. 


On the other hand, technology is also needed to make sure the plants can 
last years. 

That is why research is essentially focused on long-lived components, 
such as the reactor vessel. 

This component is not replaced regularly, so it’s essential to ensure it can 
stand the test of time. 


I really believe that in the energy sector technology is the key and can 
help solve many current issues. 

The industry is working on organically moderated reactors to reach 
isolated markets. 

The first prototypes are already available, but there’s still much to be 
done in this sector. 


Technology will really be essential to shape the future of the sector that 
we're talking about today. 

At the moment, for example, pressurised water reactors are the most 
widespread kind. 

There is only a handful of countries where this is not the case. 


They are very stable because they tend to produce less power as 
temperatures increase. 

The second most widespread kind is the boiling water reactor. 

These reactors tend to have uniform designs and are very similar to one 
another. 
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(36) In order to improve sustainability and safety, research is trying to offer 
new solutions as well. 
Among the designs currently available, the molten salt reactor is one of 
the most promising. 
I won't go into detail about this, but I hope my speech helped clarify any 
doubts. Thank you. 
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Ladies and gentlemen, let me give you some information about the coal 
industry. 

The vast majority of the world’s electricity is generated using the vapour 
power cycle. 

The main source of heat used in this process is coal, used to generate 
steam. 


Its use is likely to continue in certain regions of our planet, even if it’s 
very polluting. 

Organic material derived, for instance, from peatlands, can also be used 
as fuel. 

We should, however, be very careful when we use natural resources. 


Mother nature is truly very generous, even though we often forget it. 
When we think of the existence of carbon sinks, this becomes 
immediately clear. 

But let’s move on to explaining how the cycle I’m talking about works. 


I guess part of the audience will already be familiar with this, but TU just 
describe it briefly. 

First of all, a large grinder turns the coal that has been transported to the 
plant into a very fine powder. 

This step is necessary to make sure that all the coal is burnt to maximize 
the production of heat. 


Unfortunately, this cycle requires a lot of water, so it’s not good for the 
environment. 

Before moving on to the next step, the water can be transported to a 
feedwater heater. 

This additional step in the cycle increases the efficiency of the system. 


It can, however, also lead to a pretty big issue, which shouldn’t be 
forgotten. 

Serious damage can be caused to the plant if the water doesn’t go 
through a deaerator. 

It comes in very different types, but they all serve the same purpose. 
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Let’s now move on to describing the other steps and elements of the 
cycle. 

After the first step, the coal ends up in a boiler, where it is burnt. 
This way, the coal provides heat to the power plant, which is used to 
produce steam. 


I know the audience isn’t made up of engineers, so I won’t be too 
technical. 

However, I think I should also mention the importance played by the 
boiler steam drum. 

It’s exciting to see so much technical progress being made in this respect. 


In the cycle I’m describing, there are also optional steps the steam can go 
through. 

For instance, the steam can enter a superheater, which can be pretty small 
or very big. 

The main advantage of using it is that it reduces the consumption of 
water. 


There are, of course, also clean ways of generating energy using steam. 
This requires using different technologies, such as the one involving flash 
steam. 

Nonetheless, coal is still widely used and this comes with huge 
environmental issues. 


So focusing on coal to generate energy is not a feasible solution, and let 
me tell you why. 

Coal has the most substantial carbon footprint of all fuels. 

For this reason, this source of energy will have to be used less and less. 


As you can see, what this industry is promoting is not a real solution. 
I cannot deny that there are ways to reduce its impact, like using 
baghouses. 

But it still remains a messy business and a pretty complex one. 


So before discussing the desirable alternatives, let’s try to understand it 
better. 

Among the different methods used to extract coal, we can mention 
longwall mining. 

It is the one that makes best use of the natural resources present 
underground. 
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As we all know, coal is not readily available on the surface. 
In order to reach it, the overburden must first be removed. 
This is done mechanically nowadays, but this wasn’t the case in the past. 


Not all of the coal is used to produce heat and, ultimately, electricity. 

Part of it can be used in other industries, for example in the case of 
middlings. 

This is, however, a totally different topic, so let’s move on. 

The coal doesn’t reach the plant immediately; its journey is a bit longer. 
In order to remove all impurities, the coal must first reach a coal handling 
plant. 

This increases its value and at the same time lowers its transportation 
costs. 


To achieve better quality, the coal must undergo a series of processes to 
be purified. 

One such process requires dense medium separation to discard useless 
material. 

There are many different types of it, but we don’t need to name them. 


Um really just trying to give you an idea of the complexity of this 
industry. 

Coal contains water, so a screen bowl centrifuge can be used to remove it. 
The good thing about this process is that water can also be recycled. 


When it comes to this industry, however, there are really a lot of negative 
aspects. 

Let’s think, for instance, of the many lethal accidents caused by firedamp. 
This industry is extremely dangerous for the workers, as I’m sure you all 
know. 


Using coal to generate electricity also has a devastating impact on the 
environment. 

Let me just mention the amount of flue ash that contaminates our waters. 
And we all know how precious water is, especially in today’s world. 


Plants using coal as fuel are also the biggest water polluters, at least in 
my country. 

Every day, these plants dump millions of litres of sullage into rivers and 
lakes. 

So it’s quite clear that we need to use clean sources of energy, like that of 
the sun. 
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(22) Solar energy is within the reach of individuals and small businesses. 
It is expected to play a major role in the future power generation mix. 
There have been a lot of developments in this field, so let’s discuss them. 


(23) First of all, research is focusing on improving some components of the 
system. 
For instance, industry seems to be increasingly in favour of negatively 
doped wafers. 
This is by far the best choice available on the market, because it’s the 
most efficient. 


(24) They are, however, still quite expensive, because there are only a few 
manufacturers. 
The recent introduction of interdigitated back contacts has made things 
easier. 
They make the cells more efficient and easier to place closer together. 


(25) Itis also very important that storage is efficient and nothing goes to 
waste. 
This has been made possible with the creation of batteries with better 


float life. 


There is a wide range of devices used to harvest the energy of the sun. 


(26) They are usually classified into three generations, depending on the basic 
materials used. 
The first generation uses crystalline silicon, the material most commonly 
used in this industry. 
This is a mature technology that currently dominates the market and is 
in mass production. 


(27) Despite being an advanced technology, its costs can be reduced through 
improvements in materials. 
Manufacturing also plays a role, for example when it comes to the 
production of boules. 
This is however not the only technology available on this market at the 
moment. 

(28) After many years of research and development, a new technology is 
beginning to be deployed. 
The second generation focuses on another kind of technology called thin 


film. 
It could potentially provide lower-cost electricity than first generation 
cells. 
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(29) Three primary types of this kind of cells have been commercially 
developed, using different materials. 
The most widely known type is based on amorphous silicon, which has 
pretty good efficiency. 
Then there are other technologies, some of which are still in the early 
stage of development. 


(30) Tm going to talk about three of the four technologies of the third 
generation. 
The first of these new technologies are the so-called concentrating 
photovoltaic systems. 
They offer a pretty high level of efficiency, which is even higher in 
experimental settings. 


(31) Let’s now move on to another solution that is part of third generation 
technology. 
Um talking about evacuated tube collectors, which use low-cost materials. 
They are also simple to manufacture, but their performance can degrade 
over time. 


(32) Then there are a number of innovative technologies, all very promising. 
Good examples of those technologies are the ones that rely on 
superlattices. 

Now I’m not going to into detail about this, because it’s rather 
complicated. 


(33) It is beside the point I want to make, but I think it’s always interesting to 
know what’s out there. 
Another type of these new, third generation technologies is based on 
quantum dots. 
These are very small particles that can conduct electricity and are used in 
other fields too. 


(34) Finally, there are some ideas that haven’t yet been developed fully. 
Some of those have a huge potential, like solar updraft towers. 
They have been criticised in the past, but could become increasingly 
relevant. 


(35) A very positive thing about this technology is that it is very versatile. 
Let’s think for example of floating solar arrays, which can be installed on 
water. 

They represent a new development and make this technology more 
accessible. 
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(36) There are many positive aspects when it comes to these technologies. 
The most evident one is that they allow us to easily reach socket parity. 
So as you can see this is a good alternative to coal, which we should 
focus on in the future. Thank you. 
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Computer-assisted simultaneous 
interpreting 


The present work explores computer-assisted simultaneous interpreting (CASI) from a 
primarily cognitive perspective. Despite concerns over the potentially negative impact of 
computer-assisted interpreting (CAI) tools on interpreters’ cognitive load (CL), this hy- 
pothesis remains untested. Previous research is restricted to the evaluation of the CASI 
product and a methodology for the process-oriented evaluation of CASI and the em- 
pirical evidence for its cognitive modelling are missing. Overcoming these limitations 
appears essential to advance CAI research, particularly to foster a deeper understanding 
of the cognitive aspects of CAI through a validated research methodology and to deter- 
mine the feasibility of the integration of CAI tools into the interpreting process. This 
book tests and validates a methodology for the combined exploration of the product and 
process of CASI. 

Quantitative and qualitative data were collected during an eyetracking experiment 
at the Translation & Cognition Centre of the University of Mainz. The study followed 
a convergent mixed-method and multi-method approach and involved nine interpret- 
ing students. Prior to the experimental task, the informants were trained in the use of 
three terminology support tools: a digital glossary in PDF format, a CAI tool with man- 
ual look-up, and a mock-up CAI tool with integrated automatic speech recognition (ASR) 
for terminology. After several pre-tests, the participants interpreted three speeches from 
English into their native German using a different tool each time. To increase comparabil- 
ity between the three conditions and control for potentially confounding variables, the 
speeches were validated during a pilot study. The students’ gaze data and deliveries were 
recorded and analysed. Qualitative data on the informants’ perception of the tools were 
collected post-hoc. In the study, several performance, behavioural, and subjective mea- 
sures were analysed: terminological accuracy and errors and omissions; glossary queries, 
ear-voice span, inter-cluster pause duration, time to first fixation, average fixation dura- 
tion, and fixation time; qualitative questionnaire responses. The findings provide insights 
into the effects of CAI tools on CL and attention allocation in interpreter-CAI tool inter- 
action during simultaneous interpreting. 

As this is the first study on in-process CAI tool use with a markedly cognitive ori- 
entation, it entails significant implications for the methodological development of CAI 
research and the design of future studies on cognitive aspects of CASI, while raising 
additional questions in need of further investigation. 


